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PREFACE
The c i t y  pe r fo rm s  c e r t a i n  e s s e n t i a l ,  un ique  s o c i a l  and 
economic f u n c t i o n s ,  th e  e f f i c i e n c y  o f  which a re  v i t a l  b o th  f o r  
t h e  c i t y  i t s e l f  and th e  whole co u n t ry  which i t  s e r v e s .
Access and m o b i l i t y  a re  th e  key t o  th e  e f f i c i e n t  o r g a n i z a t i o n  
and development o f  t h e  c i t y .  I f  peop le  c o n t in u e  to  move i n t o  
u rban  a r e a s  t h a t  a r e  a l r e a d y  overcrowded,  t h e  urban  a r e a  w i l l  
d e t e r i o r a t e  d r a s t i c a l l y  u n l e s s  s t e p s  a re  t a k e n  towards  a p ro p e r  
s p a t i a l  o r g a n i z a t i o n  o f  l and  u s e .  This  i s  e s p e c i a l l y  a problem 
i n  t h e  p r im a te  c i t i e s  o f  the  t h i r d  wor ld ,  t h e  development of  
which i s  i n  many c a s e s  b e i n g  h i n d e re d  by i n e f f e c t i v e  and 
i n e f f i c i e n t  t r a n s p o r t  sys tems .  Thi s  r e s u l t s  i n  d iseconom ies  i n  
a l l  s e c t o r s  o f  t h e  u rban  economy.
This  r e s e a r c h  f o c u s s e s  upon th e  t r a n s p o r t  problems i n  t h i r d  
w or ld  c i t i e s ,  w i th  s p e c i a l  r e f e r e n c e  t o  Bombay, I n d i a .  Having 
had  t h e  o p p o r t u n i t y  t o  l i v e  and t r a v e l  i n  s e v e r a l  l a r g e  c i t i e s  o f  
t h e  d e v e lo p e d  economies bu t  as a f r e q u e n t  v i s i t o r  t o  t h i r d  wor ld  
c i t i e s ,  t h e  c o n t r a s t s  i n  th e  c h a r a c t e r  o f  t h e  u rban  a r e a s ,  and 
p a r t i c u l a r l y ,  t h e  n a t u r e  of  the  u rban  t r a n s p o r t  problems was a l l  
too  a p p a r e n t  and i n v i t e d  e xam ina t ion .
The f i r s t  c h a p t e r  i n t r o d u c e s  th e  s u b j e c t , em phas iz ing  t h a t  th e  
u rban  t r a n s p o r t  problem i s  i n f a c t  a wor ld -wide  phenomenon, 
f a c e d  by a l l  l a r g e  c i t i e s .  The d i f f e r e n t  u s e s  o f  t r a n s p o r t  a re  
o u t l i n e d ,  and l i t e r a t u r e  on the  i n f l u e n c e  and i n t e r d e p e n d e n c e  o f  
t r a n s p o r t  t e c h n o lo g y  and land  use  i s  d i s r u s s e d .  An a t t e m p t  i s  
a l s o  made to  d e f in e  t h e  u rban  t r a n s p o r t  problem.  The r e s e a r c h  
methodology used  f o r  th e  pu rposes  o f  t h i s  d i s s e r t a t i o n  i s  
o u t l i n e d .
The second  c h a p t e r  examines t h e  development o f  t h e  t r a n s p o r t  
ne tw ork  i n  Bombay and th e  c i t y ' s  l a n d  use p a t t e r n  and p o p u l a t i o n  
and employment d i s t r i b u t i o n .
The t h i r d  c h a p t e r  a n a l y s e s  t h e  n a t u r e  o f  u rban  p a s s e n g e r  t r a n s p o r t  
demand. The a n a l y s i s  b e g in s  w i th  t h e  f a c t o r s  i n f l u e n c i n g  
movement.
X I V
The s p a t i a l  and t e m pora l  a s p e c t s  o f  demand, and p a r t i c u l a r l y  
t h e  c h a r a c t e r i s t i c s  o f  commuter t r a v e l ,  a r e  d i s c u s s e d  w i th  
s p e c i a l  r e f e r e n c e  t o  r a i l  and bus  t r a v e l  p a t t e r n s  i n  Bombay.
The f o u r t h  c h a p t e r  d i s c u s s e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  
suburban  r a i l w a y s  and road  p u b l i c  t r a n s p o r t  and i s  b a s e d  i n  p a r t  
on a sample u s e r  p e r c e p t i o n  su rvey  of  t h e  c i t y  t r a n s p o r t .  
I n f o r m a l  modes o f  t r a n s p o r t  a re  c o n s i d e r e d ,  as  w e l l  a s ,  t h e  r o l e  
o f  t h e  motor c a r  i n  Bombay,
The f i f t h  c h a p t e r  i s  devoted  to  th e  p r e s e n t  t r a n s p o r t  problems 
o f  Bombay p a r t i c u k r l y  as t h e s e  a r e  p e r c e iv e d  by th e  u s e r s  
t h e m s e l v e s .  The commuter p e r c e p t i o n  su rvey  conduc ted  by th e  
a u t h o r  p r o v i d e s  t h e  b a s i c  d a t a  f o r  t h i s  s e c t i o n .
The f i n a l  c h a p t e r  summarizes a l t e r n a t i v e s  t o  t h e  p r e s e n t  
t r a n s p o r t  s i t u a t i o n  and i n c l u d e s  c o n s i d e r a t i o n  of  th e  
n o n - t r a n s p o r t  i s s u e s ,  t h e  p la n s  and p r o p o s a l s  put  fo rw ard  by 
v a r i o u s  a u t h o r i t i e s  and the  need  f o r  t r a n s p o r t  p r o v i s i o n  based  
upon an i n t e g r a t i o n  o f  land  use and t r a n s p o r t  p l a n n in g .  In  
c o n c l u s i o n ,  t h e r e  i s  c o n s i d e r a t i o n  of  t h e  p o s s i b l e  r o l e  of  
i n n o v a t i v e  t r a n s p o r t  t e chno logy  i n  t h i r d  w or ld  c i t i e s  i n  g e n e r a l  
and Bombay i n  p a r t i c u l a r .
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A B S T R A C T
Urban a r e a s  p r e s e n t  t r a n s p o r t  p l a n n e r s  w i th  some o f  t h e i r  most 
d i f f i c u l t  p rob lem s .  T ra n s p o r t  problems i n  t h e  r a p i d l y  growing 
c i t i e s  o f  t h e  T h i rd  World a re  complex and m u l t i - d i m e n s i o n a l  and 
th e  n a t u r e  o f  demand and th e  problems c r e a t e d  a r e  d i s c e r n i b l y  
d i f f e r e n t  from th o s e  o f  c i t i e s  i n  advanced economies where th e  
p r i n c i p a l  problem i s  t h a t  o f  accommodating th e  p r i v a t e  c a r .
I t  i s  p r o v i n g  d i f f i c u l t  f o r  the  e x i s t i n g  t r a n s p o r t  system o f  
many T h i r d  World c i t i e s  t o  s a t i s f y  expanding  demand r e l a t e d  t o  
i n c r e a s i n g  p o p u l a t i o n ,  p r e s e n t  t r a n s p o r t  sys tems  a re  s e r i o u s l y  
o v e r —l o a d e d ,  t h e r e  i s  b a c k - l o g  i n  s e r v i c e  improvement and t h e r e  
i s  a  s e v e r e  s h o r t a g e  o f  r e s o u r c e s  f o r  t h e  development o f  new 
c a p i t a l  i n t e n s i v e  s o l u t i o n s .  T h is  r e s u l t s  i n  t r a n s p o r t  sys tems  
t h a t  a r e  i n a d e q u a te  i n  b o th  q u a n t i t a t i v e  and q u a l i t a t i v e  t e r m s .
A r o o t  cause  o f  t h e  p r e s e n t  problem i s  t h e  l a c k  of  a t t e n t i o n  
over  t im e  t o  s p a t i a l  p l a n n in g  and th e  d i s t r i b u t i o n  o f  p o p u l a t i o n  
and economic a c t i v i t i e s .
Bombay i s  examined as  an i l l u s t r a t i o n  o f  t h e  consequences  o f  
such  a l a c k  o f  s p a t i a l  p l a n n in g .  For  h i s t o r i c a l  and g e o g r a p h i c a l  
r e a s o n s ,  Bombay has  grown l i n e a r l y  a lo n g  a n o r t h - s o u t h  a x i s .
While t h e  u rb a n  a c t i v i t i e s  and main c e n t r e s  o f  employment a r e  
c o n c e n t r a t e d  a t  t h e  ext reme s o u t h e r n  t i p  o f  Bombay I s l a n d ,  
R e s i d e n t i a l  c o l o n i e s  have deve loped  n o r th w a rd s  i n  a h ap h az a rd  
way a l o n g  t h e  t r a n s p o r t  a r t e r i e s  and r e s u l t  i n  an amorphous c i t y  
s t r u c t u r e .  User p e r c e p t i o n  o f  t h e  e x i s t i n g  s e r v i c e s  and problems 
a r e  examined  by means o f  a q u e s t i o n n a i r e  s u r v e y .
..The r e s e a r c h  s u g g e s t s  t h a t  on i t s  own th e  p r o v i s i o n  o f  a d d i t i o n a l  
t r a n s p o r t  w i l l  n o t  p ro v id e  s o l u t i o n s  t o  t h e  c i t y ' s  problems 
which can be t a c k l e d  more e f f e c t i v e l y  by g r e a t e r  a t t e n t i o n  t o  
n o n - t r a n s p o r t  s o l u t i o n s  -  l a nd  use  p l a n n i n g  and i n f l u e n c i n g  th e  
p a t t e r n s  o f  demand.
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CHAPTER OILE
URBAI\[ TRANSPORT PROBLEMS 
A GLOBAL PHENOMENON
1 .1  THE FUNCTIONS OF TRANSPORT
I t  has  been  s a i d  t h a t  man c r e a t e d  c i t i e s  t o  a v o i d  t r a n s p o r t  
(Dyckman, 1975j 197) .  T oday 's  c i t i e s ,  however,  cannot  
f u n c t i o n  w i th o u t  e f f i c i e n t  t r a n s p o r t  a r t e r i e s  f o r  the  movement 
of  peop le  and goods .  T ra n s p o r t  may be viewed as  a mechanism 
f o r  overcoming d i s t a n c e  bu t  Thomson (1977) r i g h t l y  p o i n t e d  out 
t h a t  w h i le  t r a n s p o r t  r e q u i r e m e n t s  a re  d im in i s h e d  in  volume by 
a g g l o m e r a t io n ,  the  p e n a l t y  i s  t h a t  t r a n s p o r t  demand i s  
c o n c e n t r a t e d  s p a t i a l l y .
T r a n s p o r t  ne tworks  a re  now dominant f e a t u r e s  o f  the  u rban  
l a n d s c a p e ,  t h e y  a re  t h e  backbone of  movement. T ra n s p o r t  i s  an 
im p o r t a n t  and i n t e g r a l  p a r t  o f  t h e  p h y s io lo g y  o f  a c i t y ,  
p r o v i d i n g  i t  w ith  c o h e s iv e n e s s  and g i v i n g  each  c i t y  an 
i n d i v i d u a l l y  d i s t i n c t  form. T r a n s p o r t  ne tworks  c o n s i s t  o f  a 
g iv e n  s e t  o f  s p e c i f i c  l o c a t i o n s  (nodes)  t h a t  a r e  l i n k e d  
t o g e t h e r  by a number of  r o u t e s .  The c h a r a c t e r i s t i c s  of  t h e  
ne twork  t e n d  to  de te rm ine  th e  k in d  of  impact  i t  w i l l  have upon 
t h e  a r e a  i t  s e r v e s  (Hay, 1972) .
T ra v e l  w i t h i n  u rban  a r e a s  r a r e l y  t a k e s  p la c e  f o r  i t s  ovjù sake .  
I t  i s  n o t  an end i n  i t s e l f  bu t  r a t h e r  a means t o  b ro a d e r  ends .  
The e f f i c i e n c y  of  any c i t y  i s  g r e a t l y  dependent  upon th e  
e f f i c i e n c y  of  i t s  t r a n s p o r t  sys tem which p r o v i d e s  the  v i t a l  
l i n k s  e n a b l i n g  s p a t i a l l y  s e g r e g a t e d  b u t  f u n c t i o n a l l y  
i n t e r d e p e n d e n t  a c t i v i t i e s  i n  t h e  u rb a n  a r e a  t o  f u n c t i o n  
p r o p e r l y  ( M i t c h e l l  and Rapkin,  1954) .
S ince  u rb an  a c t i v i t i e s  depend on m uta i  ease  o f  a c c e s s i b i l i t y ,  
i t  becomes e s s e n t i a l  t h a t  t r a n s p o r t  f a c i l i t i e s  which l i n k  them 
be e f f i c i e n t .  People make jo u rn e y s  i n  o rd e r  t o  u n d e r ta k e  
s p e c i f i c  a c t i v i t i e s  and t h i s  i s  i n  r e l a t i o n  t o  t h e  land  use  and 
t r a n s p o r t  f a c i l i t i e s  a v a i l a b l e .
Adequate t r a n s p o r t  t h e n ,  i s  a n e c e s s a r y  a d j u n c t  t o  th e  p ro p e r  
f u n c t i o n i n g  of  th e  c i t y  and f o r  s a t i s f y i n g  t h e  demands o f  t h e  
i n d i v i d u a l s  w i t h i n  i t .  In  many l a r g e  c i t i e s  i n  th e  deve loped  
c o u n t r i e s  u rban  and i n d u s t r i a l  growth  has  been  i n t i m a t e l y  
r e l a t e d  t o  th e  p r o v i s i o n  o f  t r a n s p o r t  f a c i l i t i e s  ( e . g .  Chicago,
London) and to  a c o n s i d e r a b l e  degree  has a l low ed  the  achievement 
of  wider  economic and s o c i a l  o b j e c t i v e s  ( S r i v a s t a v a ,  I 963 ) .  
While u rb an  a r e a s  grow i n  r e s p o n s e  t o  t r a n s p o r t  development ,  
t h e i r  combined growth depends on c o n s t a n t  t r a n s p o r t  improvements.
A t r a n s p o r t  system has  v a r i e d  f u n c t i o n s  t o  s e rv e  s in c e  i t  has  
t o  c a t e r  f o r  a m u l t i t u d e  of  i n d i v i d u a l  demands. The prime 
o b j e c t i v e  i s ,  however,  t o  meet t h e  needs of  th e  c i t y  d w e l l e r s  
and so c o n t r i b u t e  t o  t h e  soc io -econom ic  l i f e  o f  t h e  c i t y  i t s e l f .  
The v a l u e  of  a t r a n s p o r t  system i s  commonly e x p r e s s e d  i n  te rm s  
o f  t h e  a c c e s s i b i l i t y  i t  o f f e r s  w i t h i n  i t s  a r e a  of  o p e r a t i o n .
This  i s  one theme t h a t  emerges c o n s i s t e n t l y  from the  l i t e r a t u r e  
(Freeman,  1970; J o n e s ,  1975; P a t a n k a r ,  1978; McNeil l ,  1979» 30) .  
A c c e s s i b i l i t y  i s  an im p o r ta n t  a t t r i b u t e  of  p l a c e  and a f u n c t i o n  
o f  t r a n s p o r t  and i t  can be d e f i n e d  as  b e in g  ' t h e  ease  and 
conven ience  w i th  which a g iven  l o c a t i o n  can be re a c h e d  from 
o t h e r  p o i n t s ' .  T ra n s p o r t  promotes  s p a t i a l  i n t e r a c t i o n  by 
s i m u l t a n e o u s l y  accommodating a number o f  d i v e r s e  t r i p s .  The 
f u n c t i o n s  o f  t r a n s p o r t  can be c l a s s i f i e d  a c c o r d in g  to  t h e  
d i f f e r e n t  t y p e s  of  demands t h a t  need  t o  be s a t i s f i e d  
(H u tch in s o n ,  1970, 284; Meyer, I 965 ) .  The t h r e e  b a s i c  f u n c t i o n s  
of  u rb an  p a s s e n g e r  t r a n s p o r t  a r e ;
1. Line hau l  movement
2.  R e s i d e n t i a l  c o l l e c t i o n  and d i s t r i b u t i o n
3 . DowntowTi c o l l e c t i o n  and d i s t r i b u t i o n
The e n t i r e  c i t y  t r a n s p o r t  ne twork  i s  t h e n  a system which c o l l e c t s  
and d i s t r i b u t e s  i n t r a - c i t y  t r a f f i c  of  a l l  t y p e s .  In any u rban  
a r e a  t h e  sum t o t a l  of  movements w i l l  be v a s t  and th e  p ro p e r  
f u n c t i o n i n g  o f  the  t r a n s p o r t  system i s ,  t h e r e f o r e ,  of  paramount 
im p o r ta n c e .  U s u a l ly ,  a  h ig h  p r o p o r t i o n  o f  t h e  movements a r e  
c o n c e n t r a t e d  a t  peak p e r i o d s  on t h e  r a d i a l  l i n e - h a u l  r o u t e s ,  
and so dominant i s  t h i s ,  t h a t  i t  i s  o f t e n  p e r c e i v e d  as  t h e  
e n t i r e t y  of  th e  u rban  t r a n s p o r t  prob lem. However, Meyer ( 1965) 
i s  c a r e f u l  t o  p o i n t  ou t  t h a t  t h i s  i s  an over s i m p l i f i c a t i o n  
s in c e  t h e  o t h e r  f u n c t i o n s  a re  j u s t  as  im p o r ta n t  and accoun t  
f o r  many of  the  v i s i b l e  t r a n s p o r t  problems i n  u rban  a r e a s .
The t r a n s p o r t  modes t h a t  s e rve  t h e  v a r i o u s  f u n c t i o n s  w i l l  he 
d i f f e r e n t .  The l i n e - h a u l  f u n c t i o n  o f  t r a n s p o r t  has to  he 
p ro v id e d  hy h ig h  c a p a c i t y  modes such as  r a i l w a y s  and tramways.
The r e s i d e n t i a l  and downtown c o l l e c t i o n  and d i s t r i b u t i o n  can be 
p ro v id e d  a d e q u a t e l y  w i th  more f l e x i b l e  lower c a p a c i t y  modes.  A 
t r a n s p o r t  system w i l l  t h e r e f o r e  comprise s e v e r a l  e l em en ts  and 
modes and t h e  r e a l  problem i s  t h e  i d e n t i f i c a t i o n  of  t h e  most 
s u i t a b l e  mix t o  s a t i s f y  the  p a r t i c u l a r  demand c o n d i t i o n s  i n  any 
u rban  a r e a .  An i n t e r r e l a t i o n s h i p  e x i s t s  be tween d i f f e r e n t  
t r a n s p o r t  modes and u rban  land  use p a t t e r n s .
Any u n d e r s t a n d i n g  of  t h e  t r a n s p o r t  problems of  the  c i t y  must be 
b a s e d  on an a p p r e c i a t i o n  of t h i s  complex i n t e r r e l a t i o n s h i p .
This  w i l l  c l e a r l y  d i f f e r  from c i t y  t o  c i t y  as  each c i t y  w i l l  have 
unique  c o n d i t i o n s  and s e t s  of  i n t e r r e l a t i o n s h i p  and t h e r e f o r e ,  
t r a n s p o r t  prob lems .
1.2  TRANSPORT TECHNOLOGY MD LAI^ T) USE
Land use  n o t  on ly  has  a d i r e c t  impact  on t r a n s p o r t  demand hu t  
i s  i t s e l f  a f f e c t e d  i n  v a r i o u s  i n d i r e c t  ways hy changes i n  th e  
t r a n s p o r t  ne twork .  Land u s e ,  d i r e c t i o n s  of  growth and th e  
d e n s i t y  and d i s t r i b u t i o n  of  p o p u l a t i o n  a re  a l l  s t r o n g l y  
i n f l u e n c e d  by  th e  form and c h a r a c t e r  of  t r a n s p o r t  a v a i l a b l e .
The t r a n s p o r t  system of  today  has  evolved  over  a  long p e r i o d  
o f  t ime i n  r e s p o n s e  to  s o c i a l ,  economic and t e c h n i c a l  changes .  
T r a n s p o r t  development g r e a t l y  i n f l u e n c e s  th e  pace and d i r e c t i o n  
of  u rban  growth .  Each i n n o v a t io n  i n  t r a n s p o r t  t e c h n o lo g y  te n d s  
t o  a l t e r  t h e  u rban  s t r u c t u r e ,  t r a n s p o r t  c o s t s ,  l o c a t i o n  
s i g n i f i c a n c e  of  a r e a s  and as a r e s u l t  changes t h e  o v e r a l l  
l o c a t i o n  p a t t e r n  of  a c t i v i t i e s .  E m p i r i c a l  c o n f i r m a t i o n  of  t h i s  
can be i l l u s t r a t e d  by th e  c o n t r a s t s  i n  c i t y  s t r u c t u r e s  be tween 
th e  o l d e r  h i s t o r i c a l  c e n t r e s  and th e  modern 20t h  c e n t u r y  c i t i e s .  
The u rb an  form of t h e  o ld e r  c i t i e s  a re  by and l a r g e  a f u n c t i o n  
of  p a s t  modes of  t r a v e l .  This  i s  i n  c o n t r a s t  w i th  th e  c i t i e s  
of  t h e  w e s t e r n  s eaboa rd  of  the  U n i t e d  S t a t e s  where the  whole­
h e a r t e d  a d o p t i o n  of  th e  motor c a r  has  s i g n i f i c a n t l y  i n f l u e n c e d  
t h e  la n d  use  p a t t e r n .  Each mode of  t r a n s p o r t  has  i t s  own 
i n d i v i d u a l  c h a r a c t e r i s t i c s  and i n  t u r n  w i l l  mould th e  c i t y  
s t r u c t u r e  d i f f e r e n t l y .  The d i f f e r e n t  l e v e l s  o f  a c c e s s i b i l i t y  
p ro v id e d  by each t r a n s p o r t  mode have a d r a m a t ic  e f f e c t  upon 
u rban  development  and u rban  form. S c h a e f f e r  e t  a l .  (1975) snd 
D a n ie l s  e t  a l .  ( 1980) i d e n t i f y  t h e  impact  of  d i f f e r e n t  t r a n s p o r t  
t e c h n o l o g i e s  on th e  c i t y  s t r u c t u r e .  S c h a e f f e r  and S c l a r  (1975) 
c l a s s i f y  c i t i e s  a c c o r d in g  to  t h e i r  p redominant  t r a n s p o r t  modes. 
They n o t e d  t h a t  t h e  fundam en ta l  c h a r a c t e r i s t i c  of  the  "walk ing  
c i t y "  i s  t h e  c o n c e n t r a t i o n  of  a l a r g e  number of  peop le  i n  a 
c o m p a r a t i v e ly  smal l  a r e a  c r e a t i n g  a v e r y  dense c o n c e n t r a t i o n  of  
a c t i v i t i e s .  The l a t e r a l  growth o f  t h e  c i t y  was on ly  as  f a r  as  
man c o u ld  t r a v e l  on f o o t .  The d a i l y  f i e l d  of  man’ s a c t i v i t i e s  
was t h e r e f o r e  v e ry  l i m i t e d .  The te n d en cy  was f o r  the  c i t y  to  
deve lop  c o n c e n t r i c a l l y  i f  g e o g r a p h i c a l  c o n d i t i o n s  p e r m i t t e d .
The c i t y  was f o r  a l l  p r a c t i c a l  pu rp o s es  v e ry  compact and 
condensed  as  u rban  d e s ig n  was b a s e d  upon t h e  need  t o  r educe
t r a v e l .  S p a t i a l  and f u n c t i o n a l  d i f f e r e n t i a t i o n  was n o t  
s u r p r i s i n g l y ,  o f  a ru d im e n ta ry  k in d .
With t h e  use  o f  m e chan ic a l  modes,  man’ s d a i l y  a c t i v i t y  f i e l d  
i n c r e a s e d  c o n s i d e r a b l y .  The use  o f  t r a n s p o r t  modes o t h e r  th a n  
w alk ing  has  made many independen t  o f  th e  l i m i t e d  g e o g r a p h i c a l  
space  which th e  walk mode by i t s e l f  made a v a i l a b l e .  Development 
o f  m echan ised  t r a n s p o r t  has s u b s t a n t i a l l y  i n f l u e n c e d  t h e  urban  
grovrth and p a t t e r n  o f  u r b a n  c o n c e n t r a t i o n .  The s p a t i a l  dimension 
of  t h e  c i t y  was e x ten d ed  and t h e  f u n c t i o n a l  r e l a t i o n s h i p  w i t h i n  
i t  changed c o n s i d e r a b l y .  The s i g n i f i c a n t  im pact  t h a t  ' t r a c k e d  
t r a n s p o r t '  ( t ram  and e l e c t r i f i e d  r a i l w a y )  has  had  on u rban  form 
i s  t h a t  i t  expanded t h e  c i t y ' s  catchment  a r e a  much wider  th a n  
had p r e v i o u s l y  been  p o s s i b l e  and encouraged  t h e  growth o f  
s u b u r b s .  I t s  i n f l u e n c e ,  however,  i s  c o n s t r i c t e d  to  l i n e a l - t y p e  
development  h a v in g  i t s  most im p o r t a n t  i n f l u e n c e  a t  s t a t i o n s  
a lo n g  i t s  r a d i a l  l i n e s .  The i n h e r e n t  i n f l e x i b i l i t y  o f  t h e  
r a i l w a y  i n t r o d u c e d  c o n s i d e r a b l e  coherence  i n  expans ion  and 
r e g u l a r i t y  i n t o  movement p a t t e r n s .  Rai lw ays  a l low ed  f o r  t h e  
c e n t r a l i z a t i o n  of  a c t i v i t y  and enhanced  p r i o r i t y  o f  CDD as  the  
p o i n t  o f  h i g h e s t  a c c e s s i b i l i t y  w h i le  employment c e n t r a l i z e d ,  
h o u s in g  s p r e a d  out  a lo n g  the  t r a n s p o r t  r o u t e s ,  e s p e c i a l l y  
a round t h e  r a i l  h e a d s .
Accord ing  to  F o ley  (1972) ,  t h e  most d i s c e r n i b l e  c h a r a c t e r i s t i c  
o f  t h e  " r u b b e r  c i t y " ,  t h e  c i t y  of  t h e  motor c a r  has  been  th e  
d i s p e r s a l  and d e c e n t r a l i z a t i o n  o f  a c t i v i t i e s .  The motor c a r  
has  e x e r t e d  a r a d i c a l l y  c e n t r i f u g a l  e f f e c t  on t h e  la n d  use 
p a t t e r n s  and d e n s i t i e s  i n  m e t r o p o l i t a n  a r e a s .  The impact  o f  
t h i s  mode i s  b e s t  i l l u s t r a t e d  by Nor th  American c i t i e s  
( e . g .  D a l l a s ,  Los A n g e le s ) .
While h i g h e r  speed  r a i l w a y s  have p r o g r e s s i v e l y  pushed t h e  c i t y  
ou tw ards  a lo n g  r a d i a l  l i n e s ,  t h e  motor c a r s  have been a b l e  to  
' f i l l  t h e  space* between the  r a i l w a y  l i n e s  and between r a i l h e a d s .
By c h an g in g  th e  l a n d  use p a t t e r n s ,  r o a d  and r a i l  t r a n s p o r t  
sys tems  a r e  d i r e c t l y  r e l a t e d  to  t h e  p h y s i c a l  and env i ro n m e n ta l  
s t r u c t u r e  o f  t h e  c i t y .  As t h e  t r a n s p o r t  sys tem e vo lves  i t  has
a marked impact  on r e g i o n a l  development as  a d d i t i o n a l  l i n k a g e s  
i n  th e  t r a n s p o r t  ne twork  b r i n g  about  accompanying changes i n  
t h e  mosaic of  land  u s e .  Many f a c t o r s  de te rm ine  th e  p r e s e n t  
l and  use  and s t r u c t u r e  of  urban  a r e a s  and th e  d i r e c t i o n s  i n  
which l a t e r a l  expans ion  has and can ta k e  p l a c e .  G eog raph ica l  
c o n d i t i o n s  o f  an a r e a  can be major o b s t a c l e s  or  s t i m u l i  t o  
growth and development and c i t y  s t r u c t u r e  i s ,  t h e r e f o r e ,  
i n  p a r t  dependent  upon the  g e o g r a p h i c a l  and p h y s i c a l  f e a t u r e s  
of  the  c i t y  space .  The r e l a t i v e  impor tance  of  t o p o g r a p h i c a l  
c o n s t r a i n t s  depends on the  means a v a i l a b l e  and c o s t  of 
overcoming th e  problems th e y  impose.  The e x i s t i n g  c i t y  p a t t e r n s  
s t r o n g l y  a f f e c t  what can and shou ld  be done in  th e  way of  f u t u r e  
ex p an s io n  o f  the  u rban  f a b r i c  and a l s o  th e  t r a n s p o r t  ne twork  
t h a t  b i n d s  i t  t o g e t h e r .  Although th e  changes in  t r a n s p o r t  
t e c h n o lo g y  and th e  i n f l u e n c e s  t h e y  have on demand p a t t e r n s  go 
some way tow ards  p ro v id i n g  an u n d e r s t a n d i n g  of  c i t i e s  and t h e i r  
t r a n s p o r t  prob lems ,  t h e s e  f a c t o r s  do no t  i n  th e m s e lv es  e x p l a i n  
c o m p le t e ly  changes i n  th e  p a t t e r n  and volume of  u rban  t r a v e l  and 
th e  a s s o c i a t e d  problems t h a t  have a r i s e n .  The p h y s i c a l  and 
soc io -ec onom ic  env ironment in  which t r a f f i c  a r i s e s ,  t h a t  i s ,  
t h e  deve lopm en ta l  c o n t e x t ,  i s  a l s o  im p o r t a n t .  Rapid u r b a n i z a t i o n  
causes  l a n d  u s e s  t o  undergo p ro found  changes .  In  s p a t i a l  t e rm s ,  
such changes  a r e  m a n i f e s t  i n  i n c r e a s e d  d e n s i t y ,  r a p i d  development 
and a f r e n z y  of  b u i l d i n g  a c t i v i t y .  This  i s  t y p i c a l  of  what i s  
o c c u r r i n g  i n  p r im a te  c i t i e s  of  th e  t h i r d  w or ld .  The c h a r a c t e r i s ­
t i c s  of  r a p i d  u r b a n i z a t i o n  and i t s  impact  on t r a n s p o r t  w i l l  be 
t h e  t o p i c  o f  t h e  f o l l o w i n g  s e c t i o n .
1 .3  URBAN GROWTH
At th e  p r e s e n t  t i m e ,  t h i r d  wor ld c i t i e s  a re  c h a r a c t e r i z e d  by 
h ig h  r a t e s  o f  p o p u l a t i o n  grovrth and even h i g h e r  r a t e s  o f  u rban  
p o p u l a t i o n  i n c r e a s e .  Although LDCs a re  not  y e t  h i g h l y  u r b a n iz e d  
( 25%) compared w i th  t h e  developed  c o u n t r i e s  ( 65^ ) ,  because  of  
th e  a b s o l u t e  numbers in v o lv e d  th e  t o t a l s  l i v i n g  i n  u rban  a r e a s  
a re  abou t  e q u a l .  However, such i s  t h e i r  r a t e  of  u r b a n i z a t i o n ,  
th e  LDCs w i l l  c o n t a i n  an i n c r e a s i n g  m a j o r i t y  o f  t h e  w o r l d ' s  
u rban  p o p u l a t i o n  and t h i s  s tudy  i s  concerned  w i th  one o f  t h e s e  
r a p i d l y  growing u rban  a r e a s ,  Bombay.
I t  i s  im p o s s ib l e  t o  d e f in e  an unique  s e t  of  c o n d i t i o n s  
c h a r a c t e r i z i n g  a l l  LDCs, as t h e r e  a re  im p o r ta n t  d i f f e r e n c e s  
among them. The s a l i e n t  c h a r a c t e r i s t i c s  of  r e s o u r c e - p o o r  
LDCs a r e  :
1. Per  c a p i t a  GRP l e s s  t h a n  US.^IOO.OO
2. D ear th  of  p h y s i c a l  and s o c i a l  i n f r a s t r u c t u r e
due to  the  l i m i t e d  r e s o u r c e s
3 . P o p u l a t i o n  and economic a c t i v i t y  i s  g r a v i t a t i n g  
towards  t h e  p r im ate  c i t i e s
4 . Large number of  poor i n h a b i t a n t s  f o r  whom walk ing  
i s  o f t e n  th e  only p o s s i b l e  means of  t r a n s p o r t  
( I s r a n e y ,  197%, Ch. l ) .
Rapid  p o p u l a t i o n  growth and u r b a n i z a t i o n  i n  LDC r e s u l t  i n  a 
dynamic demand s i t u a t i o n  which c r e a t e s  prob lems i n  i n f r a s t r u c t u r e  
p r o v i s i o n  and p a r t i c u l a r l y  f o r  t r a n s p o r t .  T h is  s e t s  LDCs a p a r t  
from c i t i e s  of  advanced economies e s p e c i a l l y  i n  th e  f i e l d  of  
t r a n s p o r t .  Urban growth r a t e s  have been  so h ig h  t h a t  LDC c i t i e s  
have doub led  and even t r i p l e d  t h e i r  -p o p u la t io n  w i t h i n  a decade
or  l e s s .  Lagos,  f o r  example,  has  e x p e r i e n c e d  a 7*9% per  annum
i n c r e a s e  i n  p o p u l a t i o n  growth over t h e  l a s t  tv;o decades ,
Seoul  8 . 5#  and Bogota  7 -3^ .  In  d i r e c t  c o n t r a s t ,  London 's  
p o p u l a t i o n  has d e c re a s e d  by 0.1% and Washington by 0 . 1 ^ .
The c i r c u l a r  cum ula t ive  c a u s a t i o n  p ro c e s s  t h a t  encourages  
c o n c e n t r a t i o n  of  peop le  and a c t i v i t y  appea r  t o  o p e r a t e  w i th  
u n p r e c e d e n te d  s t r e n g t h  (Myrdal ,  I 966) .  S p a t i a l  c o n c e n t r a t i o n
o f  p o p u l a t i o n  i s  r em arkab ly  h i g h .  Bombay, t h e  c i t y  w i th  
which t h i s  s tu d y  i s  p r i m a r i l y  conce rned ,  has  13 .1#  o f  
M a h a ra s h t r a  S t a t e ' s  p o p u la t i o n  and 39# o f  i t s  u rban  p o p u l a t i o n .  
Ca i ro  a c c o u n t s  f o r  25#  o f  E g y p t ' s  p o p u l a t i o n .  Mexico C i t y ,
Sao P au lo ,  Bangkok and C a l c u t t a  a l l  show s i m i l a r  primacy and 
hegemony w i t h i n  t h e i r  r e s p e c t i v e  c o u n t ry  a n d / o r  r e g i o n .  The 
o p e r a t i o n  o f  'push* and ' p u l l *  f a c t o r s  p o s s i b l y  o f  about  
e q u a l  f o r c e  i n  I n d i a  ( T r i v e d i ,  1976) g iv e s  r i s e  to  r u r a l —urban  
m i g r a t i o n  and a l s o  u rb a n -u rb a n  m i g r a t i o n .  Th is  l a t t e r  
a c c e l e r a t e s  t h e  s t ag n an c y  and d e c l i n e  of  s m a l l e r  towns.
Bhargava  ( 198I ,  7) i l l u s t r a t e s  t h a t  i n  th e  case  o f  I n d i a ,  
u r b a n i z a t i o n  i s  b i a s e d  h e a v i l y  i n  f av o u r  o f  a few l a r g e  c i t i e s .  
The p o p u l a t i o n  l i v i n g  i n  the  l a r g e  c i t i e s ,  c l a s s  I ,  r o s e  from 
22 .1#  i n  1901 t o  4 8 . 9^ in  1971. This  i s  i n  c o n t r a s t  to  t h e  
sm al l  tovms,  c l a s s  IV -  VI, whose share  of  p o p u l a t i o n  d e c l i n e d  
from 4 9 . 6#  i n  I 90I  t o  19 .3#  i n  1971.  The l a r g e  c i t i e s  have 
t h e  g r e a t e s t  a t t r a c t i v e  f o r c e s  and t h i s  i s  compounded by th e  
' s n o w - b a l l i n g  e f f e c t * .  The s i g n i f i c a n c e  o f  t h i s  type  of  r a p i d  
u r b a n i s a t i o n  i s  t h a t ,  i t  i s  one of  th e  p r i n c i p a l  f a c t o r s  
u n d e r l y i n g  th e  m u l t i t u d e  o f  problems f a c e d  by LDC c i t i e s  to d a y .  
Immature u r b a n i z a t i o n  w i thou t  s im u l ta n e o u s  p r o v i s i o n  o f  adequa te  
s o c i a l  and economic i n f r a s t r u c t u r e  causes  s e v e re  s t r a i n  on th e  
e x i s t i n g  i n f r a s t r u c t u r e  and d e t e r i o r a t i o n  o f  t h e  env i ronm en t .
The l a r g e r  t h e  c i t y  t h e  more s e v e re  t h e  problems c r e a t e d  f o r  
t r a n s p o r t ,  h o us ing  and s o c i a l  p r o v i s i o n .  There i s ,  t h e r e f o r e ,  
a  v i c i o u s  c i r c l e  b ecause  th e  l a r g e r  th e  c i t y ,  t h e  more peop le  
i t  a t t r a c t s ,  which i n  t u r n  l e a d s  t o  d e t e r i o r a t i o n  o f  c i t y  
s e r v i c e s  and th e  need  f o r  more funds  to  a l l e v i a t e  t h e  prob lems.  
While t h e r e  i s  l i t t l e  e m p i r i c a l  ev idence  t o  show a t  e x a c t l y  
what c i t y  s i z e  d iseconom ies  s e t  i n ,  t h e r e  i s  enough ev idence  
t o  s u g g e s t  t h a t  as  p r im a te  c i t i e s  grow t h e i r  c a p a c i t y  t o  p rov ide  
f o r  a l l  t y p e s  o f  s e r v i c e s  becomes s e v e r e l y  o v e r - s t r a i n e d .  The 
s h e e r  s c a l e  o f  t h e  c i t y  can d e s t r o y  th e  v e ry  e f f i c i e n c y  th e y  
a re  meant to  s u s t a i n  because  o v e r - c o n c e n t r a t i o n  and crowding 
c r e a t e  i t s  own s e t  o f  problems of  p h y s i c a l  d e t e r i o r a t i o n .  The 
l e v e l  o f  s o c i a l  and economic i n f r a s t r u c t u r e  p r o v i s i o n  i s  o f t e n  
v e ry  poor  and i n  many LDC
c i t i e s  has  no t  kep t  pace with  th e  growth and demand. In  r e c e n t  
y e a r s  many l a r g e  c i t i e s  i n  the  LDCs have become c h a r a c t e r i z e d  
by t h e i r  l a c k  of  c i v i c  s e r v i c e s  and t h e i r  i n a b i l i t y  t o  cope w i th  
t h e  p roblems  of  r a p i d  grovrth.
Bhargava  ( 198I )  v i v i d l y  i l l u s t r a t e s  th e  pa th  a lo n g  which such 
c i t i e s  a r e  moving when he n o te s  'Urban momentum c o n t i n u e s  to  
t r a n s f o r m  tovms i n t o  c i t i e s ,  c i t i e s  i n t o  m e g a lo p o l i s e s  and 
a l l  o f  them e v e n t u a l l y  i n t o  s l u m s ' .  The mal- e f f e c t s  of  r a p i d  
u r b a n i z a t i o n  cannot  be remedied  i f  the  p ro c e s s  of  s p a t i a l  and 
s t r u c t u r a l  c o n c e n t r a t i o n  of peop le  and a c t i v i t i e s  c o n t in u e s  
u n a b a t e d .  The p r e s s u r e s  of  i n c r e a s e d  u r b a n i z a t i o n  a re  w e l l  
r e f l e c t e d  i n  t r a n s p o r t .  In  LDCs expans ion  of  t h e  urban  a r e a s ,  
e s p e c i a l l y  i n  te rms of  p o p u la t i o n  and a g g re g a t e  demand ha.s been 
f a r  ahead  of  t r a n s p o r t  p r o v i s i o n .  Owen ( 1956 ) conc ludes  t h a t  
m e t r o p o l i t a n  c i t i e s  have grown to  a p o in t  where th e y  t h r e a t e n  
t o  s t r a n g l e  the  t r a n s p o r t a t i o n  t h a t  made them p o s s i b l e .
In  t h i s  s e n s e ,  i t  i s  an u n i v e r s a l  problem a f f e c t i n g  c i t i e s  
w i th  lo ng  h i s t o r i e s  or  urban  c r e a t i o n s  of  t h e  20 th  c e n t u r y  and 
i r r e s p e c t i v e  of  th e  t r a n s p o r t  modes on which t h e y  a re  b a s e d .  
However, a  case can be made t h a t  th e  problems  a re  e s p e c i a l l y  
a c u t e  i n  t h e  p r im a te  c i t i e s  of  t h e  LDCs.
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1 .4  THE PROBLEM DEFINED
Urban t r a n s p o r t  problems (UTP) a r e  by no means a new phenomena. 
They have been  in  e x i s t e n c e  eve r  s in c e  man c r e a t e d  c i t i e s  
(%kman, I 965 ; Thomson, 1977; D an ie l s  and Warnes, I 98O). The 
concept  of  t h e  u rban  t r a n s p o r t  problem f i r s t  emerged i n  t h e  e a r l y  
1950s and u n t i l  t h e  mid 1960s was p e r c e iv e d  a lmos t  e x c l u s i v e l y  
as  one o f  r o a d  c o n g e s t i o n  and th e  s o l u t i o n  was seen  t o  be th e  
a b i l i t y  t o  accommodate th e  ever  i n c r e a s i n g  number of  ro a d  
v e h i c l e s  ( A l t s h u l e r ,  1979).
H i s t o r i c a l l y ,  t r a n s p o r t  p la n n in g  has  p roceeded by  a d o p t in g  th e  
view t h a t  t r a n s p o r t  problems can be t r e a t e d  w i th o u t  c o n s i d e r i n g  
th e  n o n - t r a n s p o r t  a s p e c t s  of  t h e  u rban  env i ronm en t .  There has 
been an o v e r - r e p r e s e n t a t i o n  o f  t h e  t r a n s p o r t  el ement i n  what i s  
b a s i c a l l y  a complex land  use and t r a n s p o r t  problem, w i th  l a n d  use 
b e i n g  an e q u a l l y  im p o r ta n t  c o n t r i b u t o r  to  th e  problems  s i n c e  
la n d  use g iv e s  r i s e  t o  t r a f f i c  f l o w s .  The two cannot  be i s o l a t e d  
and t h e y  must be t r e a t e d  as an i n t e r d e p e n d e n t  whole.
Needham (1977, 145) conc ludes  t h a t  ' I t  i s  d i s t u r b i n g  t h a t  t h e  
s tu d y  of  t h e  i n t e r a c t i o n  between t r a f f i c  end l a n d  use i s  so 
im balanced .  T h eo r ie s  of  t r a f f i c  a r e  so w e l l  deve loped  and 
t r a n s p o r t  t h e o r i e s  of  land  use  so b a d ly  d e v e l o p e d ’ . In  t h e  
e a r l y  1970s a common view p o in t  was t h a t  th e  t r a n s p o r t  problem 
was i n f a c t  a  complex s e t  of  problems a^nd t h a t  c o n g e s t i o n  was 
on ly  one a s p e c t  of  i t .  OECD ( 1969) p o i n t e d  out  t h a t  th e  
com p lex i ty  of  t h e  t r a n s p o r t  problem oan be seen  from th e  f a c t  
t h a t  any new space c r e a t e d  b r i n g s  about  an i n f l u x  of  v e h i c l e s  
and n e u t r a l i z e s  th e  augmented c a p a c i t y .
The t r a n s p o r t  problem has  been  p e r c e i v e d  in  d i f f e r e n t  ways and 
t h e r e  have been chang ing  id e a s  about  how to  cope w i th  t h e  
problems in v o lv e d  (Freeman,  I 97O; Mosse,  1974; Dickey,  1975)-  
There i s  no s i n g l e  c l e a r  cu t  d e f i n i t i o n  of  what c o n s t i t u t e s  t h e  
u rban  t r a n s p o r t  problem. The te rm i t s e l f  i s  v e r y  i l l - d e f i n e d  
because  i t  means d i f f e r e n t  t h i n g s  t o  d i f f e r e n t  peop le  i n  
d i f f e r e n t  p r o f e s s i o n s .  C h a r a c t e r i s t i c s  o f  th e  u rban  t r a n s p o r t  
problems have been p r e s e n t e d  i n  e n g i n e e r i n g  and economic t e rm s .
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T r a f f i c  e n g i n e e r s  have been t h e  most i n f l u e n t i a l  group in  u rban  
t r a n s p o r t  p la n n in g  and t h i s  has  p a r t i c u l a r l y  been  th e  case  i n  
t h e  LDCs. T he i r  c h i e f  concern i s  t o  e l i m i n a t e  t r a f f i c  c o n g e s t i o n ,  
t h e r e b y ,  improving v e h i c l e  f low  and i n  t u r n  r e d u c i n g  t r a v e l  t ime 
and c o s t .  T h e i r  p r e —occu p a t io n  i s  w i th  ’ l i n k —e f f i c i e n c y ’ a t  
t h e  c o s t  of  ' a c t i v i t y  e f f i c i e n c y ' .  D im i t r io u  ( l 9 7 l )  c l a im s  t h a t  
t h i s  s c h o o l  of  though t  has n e g l e c t e d  t o t a l l y  t h e  r o o t  cause  of  
t h e  u rban  t r a n s p o r t  problem. O p e r a t i o n a l  e f f i c i e n c y  of  t r a n s p o r t  
l i n k s  have been  emphasised a t  t h e  expense of  l a n d  use development 
e f f i c i e n c y .
T r a n s p o r t  economis ts  on the  o th e r  hand a re  t y p i c a l l y  conce rned  
w i th  t h e  economic c o s t s  and b e n e f i t s  of a t r a n s p o r t  sys tem.  I t  
i s  more o f t e n  th a n  not  t h e i r  adv ice  which i s  weighed h e a v i e s t  
when f i n a l  d e c i s i o n s  a r e  made in  t h e  t r a n s p o r t  s e c t o r .
Hone of  t h e  above-men tioned  groups  nor t h e i r  o p e r a t i o n a l  
parad igms have i n d i c a t e d  any r e a l  a p p r e c i a t i o n  of  th e  f a c t  t h a t  
t r a f f i c  and i t s  c h a r a c t e r i s t i c s  a r e  more a r e f l e c t i o n  of  w ider  
development i s s u e s .  A t t e n t i o n  shou ld  be f o c u s s e d  on p e r son  
a c c e s s i b i l i t y  i n v o l v in g  land use p l a n n in g  r a t h e r  th a n  th e  
con temporary  approach which fo c u s  on v e h i c u l a r  m o b i l i t y .  What 
has  been  n e g l e c t e d  i s  t h e  ve ry  purpose  of  t h e  f u n c t i o n  of 
t r a n s p o r t  t o  p rov ide  a c c e s s .  OECD ( l977)  s t a t e s  t h a t  'There  
i s  eve ry  i n d i c a t i o n  t h a t  the p r e s e n t  t r a n s p o r t  g o a l s  and 
s t a n d a r d s  have produced  a system p r o v i d i n g  i n c r e a s e d  m o b i l i t y  
b u t  f a i l i n g  t o  p rov ide  i n c r e a s e d  a c c e s s  t o  o p p o r t u n i t i e s ' .
S c h a e f f e r  and S c l a r  ( l9 7 5 ,  171 ) n o te  tha.t t h e  problem of modern 
u rban  t r a n s p o r t  i s  no t  on ly  c o n g e s t i o n  or  speed  bu t  a l s o  a c c e s s ,  
While McHeil l  ( l977 ,  2) emphasi ses  t h e  f a c t  t h a t  t r a f f i c  
c o n g e s t i o n  and over -crowded v e h i c l e s  a re  on ly  symptons of  a 
more b a s i c  problem -  l a c k  of  a c c e s s .  Prime emphas is  has  t o  be 
p l a c e d  on needs of th e  people and t h e i r  a c c e s s  t o  th e  s e r v i c e s  
t h e y  r e q u i r e .
Thomson ( l977)  g iv e s  t h e  most comprehensive d e f i n i t i o n  of  wha.t 
t h e  u rban  t r a n s p o r t  problem com pr ises  (P ig .  l . l ) .  He i d e n t i f i e s  
t h e  u rban  t r a n s p o r t  problem as  b e i n g  seven s i d e d  and he n o t e s
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t h a t  a l l  c i t i e s  s u f f e r  from t h e s e  i r r e s p e c t i v e  of  whether  the  
c i t i e s  a r e  in  the  developed  or d e v e lo p in g  c o u n t r i e s .
1. T r a f f i c  Conges t ion
T r a f f i c  c o n g e s t i o n  and the  de lay  one v e h i c l e  causes  a n o t h e r  
i s  one o f  t h e  most p o p u l a r l y  quo ted  of a l l  th e  t r a n s p o r t  
p rob lem s .  This  may be due t o  th e  f a c t  t h a t  i t  i s  the  most 
d i s c e r n i b l e  of a l l .  The a la rm ing  f e a t u r e  of  t h i s  problem,  
Thomson n o te s  i s  the  way c o n g e s t io n  now t e n d s  to  sp read  w id e ly  
over th e  b u i l t - u p  a r e a  caus ing  overcrowded a r t e r i e s  i n  t h e  
c e n t r a l  a r e a .
2. A c c id e n t s
Road a c c i d e n t s  whether i n v o l v in g  v e h i c l e s  or  p e d e s t r i a n s  and 
v e h i c l e s  c o n s t i t u t e  one of  the  major  problems of  our t i m e .  This  
i s  p a r t i c u l a r l y  a problem i n  a r e a s  w i th  h igh  d e n s i t y  development 
and t h e r e f o r e  l a rg e  p e d e s t r i a n  volumes.
Thomson ( l977> 27) found t h a t  t h e  h i g h e s t  i n c id e n c e  of  d e a th  
occu rs  no t  s u r p r i s i n g l y  in  those  c i t i e s  w i th  t h e  h i g h e s t  r a t e  
of  c a r  ownersh ip .  N e v e r t h e l e s s ,  t h e  dea th  r a t e  r i s e s  much l e s s  
th a n  p r o p o r t i o n a t e l y  w i th  th e  r a t e  of  ca r  ownersh ip ,  i n d i c a t i n g  
tha.t  use  o f  the  ca r  i s  much s a f e r  i n  c i t i e s  w i th  h igh  c a r  
ownersh ip  th a n  low c a r  ownership.
3 . P eak-hour  crowding on P u b l i c  T ra n s p o r t
I t  i s  c h a r a c t e r i s t i c  of  any c i t y  t h a t  use of  p u b l i c  t r a n s p o r t  
f a c i l i t i e s  i s  c o n c e n t r a t e d  i n  t h e  peak p e r i o d s .  D esp i te  th e  
h ig h  l e v e l s  of  f r e q u e n c y ,  i n a b i l i t y  t o  b o a rd  v e h i c l e s  due t o  
overcrowded c o n d i t i o n s  means l e n g t h y  de l a y s  and longe r  t r i p  
t i m e s .
4 . P u b l i c  T ran s p o r t  -  O ff -peak
A d i r e c t  r e p e r c u s s i o n  of  th e  fo rm er  problem i s  t h e  o f f - p e a k  
prob lem. In  l a rg e  c i t i e s ,  t h e  f l u c t u a t i o n s  i n  th e  demand f o r  
s e r v i c e s  causes  a growing g u l f  be tween peak and o f f - p e a k  use of 
p u b l i c  t r a n s p o r t .  Thi s  i s  w i th  t h e  e x c e p t i o n  of  l a rg e  LDC 
c i t i e s  which a re  no t  as  bad ly  a f f l i c t e d  w i th  t h e  o f f - p e a k  
problem as  t h e y  a re  w i th  th e  peak prob lem, s imply  because  of  
t h e  s h e e r  magnitude of u s e r s  th e  o f f - p e a k  demand remains  h ig h .
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5.  P e d e s t r i a n s
The l a c k  o f  adequa te  p e d e s t r i a n  f a c i l i t i e s  f o r  movement d e s p i t e  
t h e  f a c t  t h a t  w alk ing  account  f o r  many o f  the  s h o r t  and medium 
d i s t a n c e  movements i s  because p e d e s t r i a n s  have f o r  long  been  
n e g l e c t e d  i n  t r a n s p o r t  s t u d i e s .  However, t h e  i n c r e a s e  i n  t h e  
volume of  v e h i c l e s  has made p e d e s t r i a n  movement i n c r e a s i n g l y  
d i f f i c u l t  w i th  the  r e s u l t  t h a t  more a t t e n t i o n  i s  now b e i n g  p a i d  
t o  t h i s  v e r y  c r u c i a l  problem.
6 . E nv i ronm en ta l  Impact
The i n c r e a s e  in  v e h i c u l a r  volumes on the  ro a d  ne twork  and th e  
consequen t  a i r  and n o i s e  p o l l u t i o n  i t  c a u s e s ,  has  l e d  groups  of  
conce rned  i n d i v i d u a l s  to  look i n t o  th e  h aza rdous  r e s u l t s  o f  
c o n t i n u e d  i n c r e a s e  in  v e h i c l e s .  Thi s  awareness  has  g iven  r i s e  
t o  an 'E n v i ro n m en ta l  Impact A ssessm en t’ o f  any r o a d  t h a t  i s  to  
be b u i l t  i n  DC c i t i e s .
7 .  P a rk in g
P a r k in g  problems have been m u l t i p l i e d  because  o f  the  i n c r e a s e  
i n  t h e  number of  c a r s  and the  s i r iu l t a n e o u s  d e c re a s e  i n  t h e  
number o f  p a rk in g  space with  no new p a rk in g  space  c r e a t e d .
This  i s  f u r t h e r  c o m p l ica ted  by th e  d i f f i c u l t y  o f  e n f o r c i n g  
p a r k i n g  r e g u l a t i o n s  and charges  e s p e c i a l l y  i n  LDC c i t i e s .
The c a u s e s  of  t h e s e  problems a r e ,  however,  d i f f e r e n t  b o t h  i n  
c h a r a c t e r  and r e l a t i v e  im por tance .  For  example ,  c o n g e s t i o n  
i s  seen t o  a f f l i c t  a l l  l a r g e  c i t i e s ' b u t  i n  N or th  American c i t i e s  
i t  i s  t h e  abundance o f  p r i v a t e  c a r s  t h a t  p r o v i d e s  t h e  p r i n c i p a l  
cause  whereas  i n  r e s o u r c e - p o o r  c i t i e s  of  t h e  d e v e lo p in g  wor ld  
( t o  d i s t i n g u i s h  them from the  r e s o u r c e - r i c h  o i l  p roduc ing  
c o u n t r i e s )  w ith  low c a r  ownership  l e v e l s ,  t h e  u rban  t r a n s p o r t  
problem i s  p o s s i b l y  more co m p l ica ted .
In  t h e  c i t i e s  of  t h e  developed  wor ld  t h e  problem i s  e f f e c t i v e l y  
one o f  how to  wean th e  m o t o r i s t  away from t h e i r  c a r s  etnd t o  
a t t r a c t  them to  u s i n g  p u b l i c  t r a n s p o r t  f a c i l i t i e s ,  where 
p a t ro n a g e  i s  d e c l i n i n g .  In  c o n t r a s t  LDC c i t i e s  have t h e  problem 
o f  t r y i n g  to  s a t i s f y  an i n s a t i a b l e  demand f o r  p u b l i c  t r a n s p o r t .  
At t h e  o u t s e t ,  Thomson (1977) says  r i g h t l y  t h a t  one may be 
te m p ted  t o  c o n c l u d e ' t h a t  g iven  t h e  low l e v e l s  o f  c a r  ow nersh ip ,
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t h e  h ig h  p o p u l a t i o n  d e n s i t y  and t h e  g r e a t  dependence o f  t h e  
p o p u l a t i o n  on p u b l i c  t r a n s p o r t  f a c i l i t i e s ,  t h e s e  c i t i e s  
s h ou ld  n o t  be f a c i n g  s ev e re  t r a n s p o r t  p rob lem s .  In  f a c t ,  
t h e  s c a l e  o f  th e  problems b e i n g  f a c e d  by l a r g e  c i t i e s  o f  th e  
d e v e l o p in g  world  i s  v a s t  and th e y  a re  l e a s t  a b l e  bo th  
f i n a n c i a l l y  and p h y s i c a l l y  to  cope with  them. The heavy  
r e l i a n c e  on p u b l i c  t r a n s p o r t ,  t h e  use of  a v a r i e t y  o f  i n f o r m a l ,  
non—m o t o r i z e d  means o f  movement and in a d eq u a te  r e s o u r c e s  to  
keep  up w i th  demand l e a d s  to  problems of  a s c a l e  and 
co m p le x i ty  unknown in  most c i t i e s  i n  advanced economies .
Owen ( 1973 ) emphasizes th e  p o in t  t h a t  ' c i t i e s  s u f f e r  from 
t r a f f i c  c o n g e s t i o n  w i th  or  w i th o u t  au tom obi le s  and th e  r e a s o n s  
l i e  beyond  t h e  te ch n o lo g y  of  t r a n s p o r t .  I t  l i e s  in  
u np la nned  c i t i e s '  ( B a y l i s s ,  I 981 ) .
Banjo and D im i t r i o u  ( 1980) d e s c r i b e  l u c i d l y  t h e  e v o l u t i o n  of  
t r a n s p o r t  problems i n  LDC c i t i e s .  T he i r  r e s e a r c h  shows t h a t  
LDC c i t i e s  have p a s s e d  th e  f i r s t  g e n e r a t i o n  ( c o l o n i a l )  and 
second g e n e r a t i o n  ( p o s t - c o l o n i a l )  t r a n s p o r t  problems.  They 
n o te  t h a t  t h e  f i r s t  g e n e r a t i o n  problems i n c l u d e d  th e  s e p a r a t e  
development of  th e  c o l o n i a l  and ind igeneous  a r e a s ,  each  w i th  
i t s  own t r a n s p o r t  modes. Th is  gave way t o  t h e  causes  o f  t h e  
second g e n e r a t i o n  problems which were c h a r a c t e r i z e d  by 
d e c l i n i n g  economic r e s o u r c e s  and marked d e t e r i o r a t i o n  o f  the  
c i t y ' s  t r a n s p o r t  ne twork  as t h e  number o f  t r i p s  w i t h i n  t h e  
u rban  a r e a  i n c r e a s e d .  Today, t h e  t h i r d  world  c i t i e s  have  
r e a c h e d  what Banjo and D im i t r i o u  c a l l  t h e  t h i r d  g e n e r a t i o n  of  
t r a n s p o r t  problems which a re  c h a r a c t e r i z e d  by i n c r e a s e d  t r a v e l  
demand b o t h  q u a n t i t a t i v e l y  and s p a t i a l l y  w i th  r e s u l t a n t  
p r e s s u r e  on th e  u rban  form and i n f r a s t r u c t u r e .  Thi s  t h e y  
emphasize has  been compounded by t h e  r e l a x a t i o n  o f  l a n d  use  
c o n t r o l s ,  t r a f f i c  r e g u l a t i o n  and p a r k in g  r e s t r i c t i o n s .  The 
f o r m a l i z e d  approach t o  s o lv i n g  th e  t r a n s p o r t  problems  has  
by and l a r g e  been th ro u g h  the  u rb a n  t r a n s p o r t  p la n n in g  p r o c e s s .  
S ince  i t s  b i r t h  i n  t h e  1990s i n  t h e  U .S . ,  t h e  t r a n s p o r t  
p l a n n in g  p ro c e s s  has  been  the  most r e s p e c t a b l e  method by 
which t h e  problems have been t a c k l e d .  This  p ro c e s s  was 
f a v o u r e d  f o r
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i t s  s c i e n t i f i c  approach  with  m o d e l l i n g  based  on e x t r a p o l a t e d  
demand.
The s h o r t —comings of  t h i s  demand o r i e n t e d  approach  a re  now 
b e i n g  r e a l i z e d  as t r a f f i c  c o n g e s t i o n  has  i n  many p la c e s  
rem a ined  l a r g e l y  u n r e l i e v e d .  Mere a d d i t i o n  t o  road  m i leage  
does no t  n e c e s s a r i l y  o f f e r  any p r o s p e c t  of  r e l i e f  i n  view of  
th e  eve r  i n c r e a s i n g  demands (Adams , I 981) .  The demand 
argument i t s e l f  i g n o re s  the  t o t a l  s i t u a t i o n .  Growing 
d i s i l l u s i o n m e n t  w ith  t h i s  approach  has o c c u r r e d ,  e s p e c i a l l y  
w i th  i t s  a p p l i c a t i o n  i n  LDC c i t i e s ,  as  i t  has  c l e a r l y  f a i l e d  
to  s o lv e  th e  u rban  t r a n s p o r t  problem. A number of  r e s e a r c h e r s  
(B re n ik a v ,  I 969 ; V io la ,  1976; Grakenhe im er , 1976; Banjo ,  
e t  a l ,  1980 ) have examined c o n v e n t io n a l  t r a n s p o r t  p la n n in g  
t e c h n i q u e s  and conc lude  t h a t  i t  l e a v e s  much to  be d e s i r e d .
As f a r  as  t h e  LDC c i t i e s  a re  concerned  the  c o n v e n t io n a l  
p l a n n i n g  methods do not  t a k e  i n t o  account  t h e  s p e c i a l  l o c a l  
c h a r a c t e r i s t i c s  o f  th e  a r e a  (Adams, I 981 ) .  Although th e  
app roach  i s  c la im ed  to  be u n b ia s e d ,  t h e r e  i s  ev idence  t o  
s u g g e s t  t h a t  i t  has always been i n  f av o u r  o f  r o a d  b u i l d i n g  
to  f a c i l i t a t e  th e  motor c a r .  Wilbur Smiths Repor t  f o r  Bombay 
i n  1963 i s  a  case i n  p o i n t .  The c o n s u l t a n t s  recommended th e  
c o n s t r u c t i o n  of  f reew ays  and f l y o v e r s  c r i s s c r o s s i n g  th e  c i t y .  
Th is  was j u s t i f i e d  in  view of t h e  f a c t  t h a t  c a r  ownership 
l e v e l s  c o u ld  be e x p e c te d  t o  r i s e  and so demand in  te rms of  
r o a d  c a p a c i t y  shou ld  be met.  Th is  would seem t o  be c o n s p ic u ­
o u s l y  i n a p p r o p r i a t e  f o r  a c i t y  which has  w e l l  over  80^  o f  i t s  
i n h a b i t a n t s  dependent  on p u b l i c  t r a n s p o r t .  The approach 
c l e a r l y  n e g l e c t s  th e  r e a l i t y  of  t h e  t h i r d  wor ld  c i t y .
Any s t r a t e g y  t h a t  i s  adop ted  has  t o  be r e l a t e d  t o  th e  a v a i l a b l e  
r e s o u r c e s  a t  hand ( J o s h i ,  1967, P a t a n k a r ,  I 966 , 1967)* 
Wirans inghe  ( 198I )  p o i n t s  out  t h a t  t o  t r y  t o  so lve  the  t r a n s p o r t  
problem o f  any c i t y  cannot  e a s i l y  be done because  ' t r a n s p o r t  
prob lems a r e  an amalgamation of  s o c i a l ,  economic,  t e c h n i c a l  
and p o l i t i c a l  p r o b le m s ' .
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The need  t o  r e o r i e n t a t e  our approach  toward  u rban  t r a n s p o r t  
problems i s  more ap p a re n t  now th a n  eve r  b e f o r e  as th e  problems 
a r e  c l e a r l y  not  b e in g  so lved  by t h e  e x i s t i n g  s t r a t e g i e s  and i n  
many c a s e s  t h e  s c a l e  of  the  problem i s  on t h e  i n c r e a s e  and even 
r e a c h i n g  c r i s i s  l e v e l .  The l a r g e r  t h e  urban  a r e a  th e  g r e a t e r  
t h e  d i v e r s i t y  of  movements because  of  t h e i r  v a r i e t y  and s p a t i a l  
c o m p le x i ty  of  la nd  use  and l a r g e r  movements of  people t h a t  
a r e  g e n e r a t e d .
This  r e s e a r c h ,  t h e r e f o r e ,  a t t e m p t s  t o  focus  on t r a n s p o r t  
problems f a c e d  by l a r g e  LDCs and Bombay has  been  t a k e n  as  a 
case s t u d y .  The method by which th e  t r a n s p o r t  problems w i l l  
be s t u d i e d  and the  o t h e r  hyp o th e ses  t o  be t e s t e d  a re  o u t l i n e d  
i n  t h e  f o l l o w i n g  s e c t i o n .
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1 .5  A CASE STUDY OF BOIŒAY -  RESEARCH METHODOLOGY
Urban t r a n s p o r t  problems have been  s t u d i e d  e x t e n s i v e l y  i n  DC 
c i t i e s  u s i n g  s o p h i s t i c a t e d  computer  models and s i m u l a t i o n s .
L i t t l e  a t t e n t i o n  has been p a i d  t o  d a t e ,  to  t h e  c h a r a c t e r i s t i c s  
of  t h e  t r a n s p o r t  problems t h a t  a r e  b e in g  f a c e d  by LDC c i t i e s .  
T r a n s p o r t  s t u d i e s  by f o r e i g n  c o n s u l t a n t s  have been  u n d e r ta k e n  
u s i n g  ' w e s t e r n '  models t o  j u s t i f y  highway c o n s t r u c t i o n ,  
w i th o u t  any thought  b e in g  p a id  to  th e  soc io -econom ic  c o n d i t i o n  
f o r  which th e  p la n s  were made (Chap te r  1 . 4 ) .  These t r a n s p o r t  
s t u d i e s  f r e q u e n t l y  have a l s o  been  f ragm ented  i n  t h e i r  view and 
have f a i l e d  t o  t a k e  the  urban a r e a  as an i n t e g r a t e d  whole .
Bombay i l l u s t r a t e s  w e l l  the  l i m i t a t i o n s  of  such  t r a n s p o r t  
p l a n n i n g .  In  many ways Bombay would not  i d e a l l y  be 
r e p r e s e n t a t i v e  o f  a t h i r d  wor ld  c i t y  or  even an In d ia n  c i t y .
I t s  u n u s u a l  p h y s i c a l  c h a r a c t e r i s t i c s  have been  a r e a s o n  why i t  
has  no t  been  s t u d i e d  e x t e n s i v e l y  e s p e c i a l l y  by academics .
However, Bombay shou ld  be of  much i n t e r e s t  t o  t h i r d  wor ld  u rban  
t r a n s p o r t  Geography s p e c i a l i s t s  as  i t  p o s s e s s e s  a l l  t h e  major 
c h a r a c t e r i s t i c s  of  a t h i r d  wor ld  c i t y  combined w i th  th e  a d d i t i o n a l  
d i f f i c u l t y  of  g e o g r a p h i c a l  c o n s t r a i n t .  Th is  p r o v id e s  a c h a l l e n g e  
i n  te rm s  o f  u rban  s p a t i a l  s t r u c t u r e  and a d eq u a te  t r a n s p o r t  
p r o v i s i o n .  The themes t h a t  w i l l  be a d d r e s s e d  i n  t h i s  t h e s i s  
a r e  as  f o l l o w s
1 . Urban t r a n s p o r t  problems a r i s e  main ly  due t o  the  
m a l d i s t r i b u t i o n  of  c a u s a l l y  r e l a t e d  a c t i v i t i e s  i n  urban  space .
2 . Urban t r a n s p o r t  problems can o n ly  u l t i m a t e l y  be overcome 
by  f u l l  c o n s i d e r a t i o n  o f  n o n - t r a n s p o r t  e l em en t s  w i t h i n  th e  
c o n t e x t  o f  an i n t e g r a t e d  land  use  and t r a n s p o r t  system.
3 . I n  a d d i t i o n  t o  t h e  normal problems a s s o c i a t e d  w i th  t r a n s p o r t  
p r o v i s i o n ,  LDC c i t i e s  a r e  f a c e d  w i th  a v e ry  r a p i d  i n c r e a s e  i n  
p o p u l a t i o n  and c o n s t r a i n e d  by t h e i r  l i m i t e d  r e s o u r c e s .
4 .  In  l a r g e  LDC c i t i e s  r a i l  t r a n s p o r t  i s  t h e  on ly  mode t h a t  
can c a t e r  a d e q u a t e l y  f o r  a l a r g e  number of  t r a v e l l e r s .
As f a r  as  Bombay i s  conce rned ,  c e r t a i n  s p e c i f i c  hypo the ses  may 
be advanced
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1. The p h y s i c a l  and g e o g r a p h i c a l  c o n s t r a i n t s  o f  th e  s i t e  a r e  
im p o r t a n t  f a c t o r s  i n  u rban  development and th e y  have p la yed  a 
major r o l e  i n  c o n t r i b u t i n g  to  th e  t r a n s p o r t  prob lems.
2 . I t  i s  t h e  s p a t i a l  and s t r u c t u r a l  imbalance i n  the  
d i s t r i b u t i o n  of  a c t i v i t i e s  and th e  unplanned  la n d  uses  t h a t  
i s  b a s i c  t o  the  emergence of  t r a n s p o r t  problems.
3. The c o n c e n t r a t i o n  o f  t e r t i a r y  and q u a t e r n a r y  a c t i v i t i e s  
i n  a  l i m i t e d  g e o g r a p h i c a l  a r e a  c r e a t e s  more t r a n s p o r t  r e l a t e d  
problems th a n  c o n c e n t r a t i o n  of  i n d u s t r i e s .
In o r d e r  t o  t e s t  t h e s e  h y p o th e se s ,  d a t a  was c o l l e c t e d  from 
a p p r o p r i a t e  o r g a n i z a t i o n s . These i n c lu d e d  th e  census  o f f i c e ,  
Railway and Bus A u t h o r i t i e s ,  a p p r o p r i a t e  depa r tm en t s  i n  the  
M unic ipa l  o f f i c e  and th e  U n i v e r s i t y  of  Bombay. The in f o r m a t i o n  
so g a t h e r e d  made p o s s i b l e  an exam ina t ion  of  s p a t i a l  and tem pora l  
a s p e c t s  o f  t r a n s p o r t  demand. In  a d d i t i o n ,  t h e  p o p u l a t i o n  and 
employment d i s t r i b u t i o n  was a n a l y s e d  from s eco n d a ry  s o u r c e s ,  
namely,  census  d a t a .  Land use  p a t t e r n s  i n  G r e a t e r  Bombay 
were a l s o  a n a ly s e d  u s in g  in f o r m a t io n  o b t a in e d  from th e  M unic ipa l  
o f f i c e s .  They a l s o  p rov ided  f o r  a s tu d y  of  t h e  p la n s  and 
p r o p o s a l s  r e g a r d i n g  th e  t r a f f i c  and development of  Bombay. 
D i s c u s s i o n s  were h e l d  with  h ig h  r a n k i n g  o f f i c i a l s  on t h e  t o p i c  
of  t r a n s p o r t  problems of  th e  c i t y .  These m ee t ings  proved t o  be 
e d u c a t i v e ,  in fo rm a t iv e  and s t i m u l a t i n g .  Many of t h e  o f f i c i a l s  
e x p r e s s e d  t h e i r  own conce rn ,  i d e a s  and which d i r e c t i o n s  t h e y  
th o u g h t  s h ou ld  be fo l l o w e d .  These o f f i c i a l s  p r e f e r r e d  not  to  
be quo ted  by  name. The o v e r a l l  a t t i t u d e  was,  however,  one of  
deep conce rn  about  t h e  t r a n s p o r t  of  th e  c i t y  e s p e c i a l l y  by 
th o s e  a c t i v e l y  in v o lv ed  in  the  o p e r a t i o n s .
Another d imension of t h e  r e s e a r c h  was a q u e s t i o n n a i r e  su rv e y  
of  u s e r  p e r c e p t i o n  of  u rban  t r a n s p o r t  problems i n  Bombay. The 
main o b j e c t i v e  of  do ing  a su rvey  of  t h i s  k ind  was t o  e l u c i d a t e  
commuters a t t i t u d e s ,  op in io n s  and p e r c e p t i o n s  of  t r a n s p o r t  
problems i n  t h e i r  c i t y .
The r e s u l t s ,  i t  was hoped,  would h e l p  i n  p r o v i d i n g  g u i d e l i n e s  
f o r  f u t u r e  p la n n in g  and enable  us t o  i d e n t i f y  and u n d e r s t a n d  
th e  p roblems  from th e  p o in t  of  view of  th e  commuter.
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Since  t h e  jo u rn e y —t o —work i s  the  most frecruent  and c o n s i s t e n t  of  
^11 t r i p s  u n d e r t a k e n ,  the  q u e s t i o n n a i r e s  were d i r e c t e d  a t  th e  
d a i l y  commuter.  The survey  was u n d e r ta k e n  a t  t h e  work p la c e  
in  o r d e r  t o  o b t a i n  a wide c r o s s - s e c t i o n  o f  t h e  commuting p u b l i c .
P r i o r  t o  d e s i g n i n g  th e  q u e s t i o n n a i r e ,  t h e r e  were a number of  
d i s c u s s i o n s  w i th  the  T ran s p o r t  and Road R esea rc h  L abo ra to ry  
(TRRL) o v e r s e a s  u n i t .  These m ee t ings  e s t a b l i s h e d  the  g e n e r a l  
s u b j e c t  a r e a s  around which q u e s t i o n s  cou ld  be deve loped .  TRRL’s 
v a s t  knowledge and expe r i ence  i n  t h e  f i e l d  of  t r a n s p o r t  proved 
to  be o f  t remendous h e lp  in  d e s ig n i n g  th e  q u e s t i o n n a i r e .  N ea r ly  
t h r e e  q u a r t e r s  of  the  q u e s t i o n n a i r e s  were d i s t r i b u t e d  i n  t h e  CBD 
and t h e  r e s t  i n  th e  w es te rn  s u b u rb s .  Many of t h e  i n d u s t r i a l  
e s t a t e s  i n  t h e  e a s t e r n  suburbs  p ro v id e  t h e i r  own p r i v a t e  t r a n s p o r t  
f o r  workers  and s in c e  the  q u e s t i o n n a i r e  was aimed a t  p e r c e p t i o n  
of  t r a n s p o r t  p roblems,  i t  was f e l t  t h a t  a  b i a s  in  the  r e s u l t s  
would have o ccu r red  due to  th e  convenience  of  employer p ro v id ed
t r a n s p o r t .  Some of th e  i n d u s t r i a l  e s t a t e s  i n  t h e  w es te rn
suburbs  a l s o  p rov ide  t r a n s p o r t  f a c i l i t i e s  and t h e s e  i n d u s t r i e s  
were p u r p o s e l y  avo ided  f o r  th e  same r e a s o n .  S i m i l a r l y ,  r a i l w a y  
and bus employees were om i t ted  from th e  sample because  (a )  th e y  
a r e  g iv e n  f r e e  t r a v e l  on the  t r a n s p o r t  system and (b)  a b i a s  
w i l l  r e s u l t  because  of  l o y a l t y  t o  t h e i r  employer .
S e l e c t i o n  of  p a r t i c i p a n t s  f o r  t h e  su rvey  was done on a random 
b a s i s  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  above r e s t r i c t i o n s .  
Q u e s t i o n n a i r e s  were d i s t r i b u t e d  t o  Government and q u a s i -
Government o f f i c e s ,  p r i v a t e  companies ,  i n d u s t r i a l  e s t a t e s ,
e n t r e p r e n e u r s  and s e r v i c e  i n d u s t r y  w orke rs .  Q u e s t io n n a i r e  
d i s t r i b u t i o n  was r e s t r i c t e d  t o  l i t e r a t e  E n g l i s h - s p e a k i n g  
commuters m a in ly  because  of  l a c k  of  manpower. The su rvey  
f o c u s s e d  on commuter p e r c e p t i o n s  o f  t h e  q u a l i t y  o f  a v a r i e t y  
of  components of  t h e i r  c i t y ' s  t r a n s p o r t  sys tem,  s p e c i f i c a l l y ,  
b u s e s ,  r a i l w a y s ,  p e d e s t r i a n  f a c i l i t i e s  and r o a d  t r a f f i c .
In  th e  absence  of  a f a c e - t o - f a c e  i n t e r v i e w ,  t h e  p r e s e n t a t i o n ,  
o r g a n i z a t i o n  and s i z e  of  th e  q u e s t i o n n a i r e  can be c r i t i c a l .
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I f  too  l e n g t h y  in  t e r n s  of  pages ,  r e s p o n d e n t s  may r e a c t  
u n f a v o u r a b l y  however many q u e s t i o n s  t h e r e  may a c t u a l l y  b e .
The f i n a l  q u e s t i o n n a i r e  i s  s e t  out  in  Appendix I .
Most of  t h e  q u e s t i o n s  were c a t e g o r i c a l ,  however,  t h e r e  were a l s o  
a number o f  open ended q u e s t i o n s .  These gave r e s p o n d e n t s  an 
o p p o r t u n i t y  to  vo ice  t h e i r  o p in i o n s .  The w r i t t e n  answers were 
a n a l y s e d  c a r e f u l l y  and i n c o r p o r a t e d  i n t o  th e  f i n a l  a n a l y s i s .
Many o f  t h e  q u e s t i o n s  were in  t h e  form of r a n k in g  the  problems 
and p e r c e i v e d  causes  of  them. This  method of  c o l l e c t i n g  th e  
d a t a  was th o u g h t  t o  be most s u i t a b l e  f o r  t h r e e  r e a s o n s .
1. The l i m i t e d  sample of  commuters
2. With p e r c e p t i o n  and a t t i t u d e  q u e s t i o n s ,  r a n k in g  of  answers  
p ro v id e s  a b ro a d e r  framework from which th e  answers  can be 
a n a l y s e d .
3 . I t  a l s o  a l low s  f o r  f l e x i b i l i t y  w i t h i n  th e  r i g i d  p re -c o d e d  
r e s p o n s e s  i n  t h a t ,  i t  e n ab le s  t h o s e  surveyed  t o  judge th e  v a r i o u s  
o p t i o n s .
The q u e s t i o n s  were ph ra sed  as s im ply  as p o s s i b l e  and a v o i d in g  
t r a n s p o r t  t e rm in o lo g y  so t h a t  th e  q u e s t i o n s  cou ld  be u n d e r s to o d  
c l e a r l y .  As f o r  example ’p e d e s t r i a n  p r e c i n c t s '  was s u b s t i t u t e d  
f o r  'A reas  r e s e r v e d  f o r  p e d e s t r i a n s  o n l y ’ . A lso ,  i n s t e a d  o f  
s t a t i n g  ' r a n k  th e  f o l l o w i n g ' ,  ' P l e a s e  number i n  o rd e r  of  
i m p o r t a n c e ’ was used .
The p h r a s i n g  of  q u e s t i o n s  was amended f o l l o w i n g  adv ice  from 
r e s e a r c h e r s  who have done f i e l d  s t u d y  i n  I n d i a  as w e l l  as  
s t u d e n t s  from o th e r  LDCs. This  was v a l u a b l e  b ecause  a r e s e a r c h e r  
on h i s / h e r  own o f t e n  f a i l s  (however o b j e c t i v e  th e y  t r y  t o  be)  
t o  i d e n t i f y  p o s s i b l e  co n fu s io n  i n  e x p r e s s i o n .  What may be c l e a r  
and l u c i d  t o  th e  r e s e a r c h e r  may be d i f f e r e n t l y  i n t e r p r e t e d  by 
t h e  r e s p o n d e n t  e s p e c i a l l y  when t h e  p a r t i c i p a n t s  i n  t h e  s tu d y  
l i v e  and work in  a t o t a l l y  d i f f e r e n t  c u l t u r a l  s e t t i n g  and 
where t h e r e  a re  language  d i f f e r e n c e s .
B e a r in g  i n  mind t h a t  t h i r d  wor ld  d w e l l e r s  a r e  no t  as  f r e q u e n t l y  
c o n f r o n t e d  w i th  q u e s t i o n n a i r e s ,  u n l i k e  t h e i r  N or th  American and 
European c o u n t e r p a r t s ,  e f f o r t s  were made to  approach  r e s p o n d e n t s
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v i a  an i n t e r m e d i a r y ,  u s u a l l y ,  heads  of  d ep a r tm en t s  i n  o f f i c e s .  
These o f f i c e r s  were b r i e f e d  on th e  o b j e c t i v e s  of  t h e  su rvey  
and th e  q u e s t i o n n a i r e  was f u l l y  e x p l a i n e d  to  them. This  was done 
so t h a t  i n  th e  even t  of  any problems or  c o n f u s io n  i n  f i l l i n g  
out  t h e  q u e s t i o n n a i r e ,  i t  could  be c l a r i f i e d  by  them. Respondents  
were a l s o  t o l d  tha.t t h e  i n f o r m a t io n  th e y  gave would remain  
e n t i r e l y  anonymous and a b s o l u t e l y  c o n f i d e n t i a l ,  and t h a t  t h e  
d a t a  would be used  s o l e l y  f o r  th e  purpose  o f  i n d i v i d u a l  academic 
r e s e a r c h .  An i n t e r m e d i a r y  known t o  them was u sed  so t h a t  any 
f e a r  and r e s e r v a t i o n  i n  s t a t i n g  t h e i r  o p in i o n s  f r a n k l y  would be 
r e d u c e d .  The q u e s t i o n n a i r e  was a d m i n i s t e r e d  u s i n g  the  d r o p - o f f /  
p i c k -u p  method.  P as t  exper i ence  i n  q u e s t i o n n a i r e  r e s p o n s e s  in  
Bombay have not  been  v e r y  encou rag ing .  Bombay M unic ipa l  
C o r p o r a t i o n  a t t e m p te d  t o  su rvey  50»000 Bombayites  on l o c a l  
t r a f f i c  prob lems .  A v e ry  smal l  p e r c e n ta g e  {2%) o f  the  
q u e s t i o n n a i r e s  were r e t u r n e d  (Voorhees,  I 980 ) .  In  o r d e r  to  
av o id  such  low r e t u r n s  and to  o b t a i n  maximum y i e l d ,  s t r i n g e n t  
check was kep t  on th e  number of  q u e s t i o n n a i r e s  d i s t r i b u t e d .
The o f f i c e s  approached  were f i r s t  a sked  i f  th e y  would be w i l l i n g  
t o  p a r t i c i p a t e  i n  t h e  survey .  Th is  avo ided  th e  f e e l i n g  of  be in g  
c o m p u l s o r i l y  asked  t o  f i l l  out  t h e  q u e s t i o n n a i r e . This  sampl ing 
method t u r n e d  out t o  be s u c c e s s f u l .  The t o t a l  number o f  
q u e s t i o n n a i r e s  d i s t r i b u t e d  was 400 and 303 were r e t u r n e d .  This  
g iv e s  a c o o p e r a t i o n  r a t e  of  78%. The d a t a  was th e n  checked 
and coded by xhe r e s e a r c h e r  onto  computer  cod in g  s h e e r s .
A n a ly s i s  o f  th e  d a t a  was made w i th  t h e  h e l p  o f  t h e  U n i v e r s i t y  
of  London Computer C en t re .  I t  was f e l t  t h a t  t h e  SPSS 
programme p ro v id e d  th e  most a p p r o p r i a t e  b a s i s  f o r  t h e  
o r g a n i z a t i o n  and t e s t i n g  of  d a t a  such  as  t h a t  p rov ided  by th e  
s u rv e y .
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2 .1  railway DEVELOPMENT AND CITY GROWTH
ihe s t r u c t u r e  of  Bombay c i t y  i s  a p roduct  of  h i s t o r i c a l  
momentum and g e o g ra p h ic a l  c h a r a c t e r i s t i c s .  In  t h e  17th  
c e n t u r y ,  Bombay was a smal l  f i s h i n g  v i l l a g e  c om pr i s ing  seven  
i s l e t s  l y i n g  o f f  the  mid-wes tern  c o a s t  of  I n d i a  a t  18^ - 1 5 ' 
n o r t h  and 72° -54 '  e a s t  (Gore,  1976) .
During t h e  p e r io d  of  B r i t i s h  c o l o n i a l  r u l e ,  Bombay was chosen 
as a w e s t e r n  ou tpos t  i n  I n d i a  to  promote the  i n t e r e s t s  o f  
B r i t i s h  i n d u s t r y  (Noble and D u t t ,  1978 , 317) .  The 
a d v an tag es  of  th e  n a t u r a l  ha rbour  favou red  i t s  development 
i n t o  a majo r  p o r t  i n  Asian -European  t r a d e .  The i s l a n d s  were 
e v e n t u a l l y  connec ted  "by r a i s e d  causeways and brid-ges and by 
the  end of  the  19t h  c e n t u ry ,  t h e y  were c o n v e r t e d  i n t o  a 
promontory  of  s o l i d  l and  by th e  p ro c e s s  of  l a n d  r e c l a m a t i o n .  
P r e s e n t  day Bombay I s l a n d  i s  a lo ng  t h i n  p e n i n s u l a r  m e asu r ing  
17 1cm i n  l e n g t h  and 5 km a t  i t s  maximum w id th .  The i s l a n d  i s  
f l a n k e d  on b o th  i t s  e a s t  and west s i d e s  by two l o n g i t u d i n a l  
r i d g e s  and the  c e n t r a l  a r e a  i s  f l a t  and lo w - l y i n g .  The i s l a n d  
s i t e  i s  p h y s i c a l l y  c o n s t r a i n e d  by the  Arab ian  Sea on t h e  west 
and s o u th  and by Tha.na Creek on th e  e a s t  ( P ig .  2 . 1 ) .
The e v o l u t i o n  of  th e  c i t y  and i t s  t r a n s p o r t  ne twork  has  been 
l a r g e l y  d i c t a t e d  by c h a r a c t e r i s t i c s  of  th e  s i t e  and by th e  
c o l o n i a l  h i s t o r y .  Deshpande and Arunachalam ( 198I ,  187-192) 
g ive a comprehensive account  of  t h e  r e c l a m a t i o n  o f  t h e  i s l a n d s  
and development of  t h e  r e c l a im e d  l a n d  th rough  s u c c e s s i v e  t ime 
p e r i o d s .
The growth  and development of  Bombay i s  i n e x t r i c a b l y  bound up 
wûth th e  development of  the  suburban  r a i l w a y  ne twork .  The r o l e  
of  t h e  r a i l w a y s  in  t h e  i n i t i a l  growth o f  Bombay was o f  paramount 
im p o r ta n c e .  They have p layed  a dynamic r o l e  and have a c t e d  as  a 
c a t a l y s t  i n  b r i n g i n g  about  development i n  t h e  c i t y  r e g i o n .  
Edwardes ( 1902 , 304) conf irms  t h i s  by s t a t i n g  t h a t ,  ' I n c r e a s e  
i n  p o p u l a t i o n  r e c o rd e d  i n  1882 was a s s u r e d  by t h e  c o n t in u e d  
improvement in  com munica tion ' .  Urban development was i n i t i a l l y  
f o c u s s e d  around th e  f a c t o r y - c u m - f o r t  a r e a  a t  t h e  s o u th e r n
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e x u re n i  oy of  uhe p e n i n s u l a r  and around the  p o r t  a r e a  on i t s  
s o u t h - e a s t  s i d e .
Ihe  f i r s t  suburban ra i lv jay  l i n e  from V i c t o r i a  Terminus (V .T . )  
i n  uhe ^o ru  a rea  to  hahim, 13 km t o  the  n o r t h ,  was proposed  in  
hay 1849 f o r  the  opening up and development of  hahim v i l l a g e .
The G rea t  I n d i a n  P e n in s u l a r  Railway ( G . I . P .  K ly . )  opened th e  
l i n e  i n  A p r i l  1853» This was th e  f i r s t  r a i l w a y  l i n e  eve r  
c o n s t r u c t e d  in  I n d i a .  The only  i n t e r v e n i n g  s t a t i o n  en r o u t e  
v:as E y c u l l a .  At the  same t im e ,  a n o th e r  r a i l w a y  l i n e  from V.T. 
to  Than a. was a l s o  opened.  This  l i n e  had t h r e e  s t a t i o n s  
en r o u t e ,  namely, E y c u l l a ,  Sion and Ehandup. By I 854 , t h e  
V . T .  -  hahim l i n e  had two more s t a t i o n s  added,  Dadar and 
k u r l a  b eca use  of r e s i d e n t i a l  development under  the  Improvement 
T ru s t  scheme. This  r a i lw a y  l i n e  was ex tended  as  f a r  as  Khapoli  
on t h e  main land .  The r a i Iw ay  e n a b le d  th e  i s l a n d  c i t y  t o  w ie ld  
i n f l u e n c e  i n  r e g io n s  f a r  beyond i t s  immediate l i m i t s .
I t  was th e  a v a i l a b i l i t y  of  t r a n s p o r t  f a c i l i t i e s  t h a t  c o n t r i b u t e d  
t o  t h e  i n i t i a l  c o n c e n t r a t i o n  o f  t e x t i l e s  m i l l s  i n  a r e a s  t h a t  
were t h e n  on the  o u t s k i r t s  of  th e  c i t y  bu t  a re  now in  th e  
c e n t r a l  p a r t  of  Bombay I s l a n d .  As the  c o t t o n  t r a d e  i n c r e a s e d  
and th e  t e x t i l e  i n d u s t r y  expanded i n  the  l 860s ,  e x t r a  demand 
p r e s s u r e d  th e  r a i l w a y s  to  develop  f u r t h e r  and p rov ide  more 
s e r v i c e s ,  h h i l e  th e  G . I . P .  Rly.  iras s e r v i n g  t h e  e a s t e r n  p o r t i o n  
of  t h e  c i t y ,  t h e  w e s te rn  p o r t i o n  was no t  s e rv e d  by th e  r a i l w a y  
u n t i l  A p r i l  1867, when the  Bombay-Earoda and C e n t r a l  I n d i a n  
Rai lway (B.B.& G .I .  R l y . )  i n a u g u ra t e d  i t s  f i r s t  suburban  s e r v i c e  
from Grant  Road to  V i r a r .  This  s e c t i o n  i n i t i a l l y  had t h r e e  
i n t e r v e n i n g  s t a t i o n s ,  namely,  Mahim, Bandra and B a s s e in  Road.
In  September I 868 , t h e  r a i l w a y  l i n e  was e x ten d ed  f u r t h e r  sou th  
t o  Charni  Road, hdwardes ( 1902 , 271) n o te s  t h e  va lue  of  t h e  
r a i l w a y  i n  f o s t e r i n g  th e  growth of  Bombay and as  the  r a i l w a y  
ne twork  evo lved  i t  had a marked impact  on th e  a r e a  which i t  
t r a v e r s e d .  The towns and v i l l a g e s  t h a t  e x i s t e d  a long  th e  
r a i l w a y  c o r r i d o r s  p ro v id ed  th e  i n i t i a l  co re s  f o r  suburban  
development .  Ra jagopa lan  (1962) n o t e s  t h a t  t h e y  formed th e  
n u c l e i  a round which u rban  development bu rgeoned .  Subsequent
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growth o f  t h e  c i t y  e n g u l fe d  t h e s e  independen t  e n t i t i e s  and th e y  
have now been  fu s e d  i n t o  be in g  d o rm i to ry  suburbs  of  Bombay. The 
i n f l u e n c e  of  th e  r a i l w a y s  in  i n d u c in g  s u b u r b a n i z a t i o n  was 
a p p a r e n t  and as a consequence a new s p a t i a l  o r g a n i z a t i o n  emerged. 
Deshpande ( igSO, 9 ) i l l u s t r a t e d  t h i s  by showing t h a t  th e  
P^^^—^ k ia n  v i l l a g e s  a long  the  r a i l w a y s  have had u r b a n i z a t i o n  
t h r u s t  upon them. I n d u s t r i e s  c o n t in u e d  to  expand in  t h e  c e n t r a l  
a r e a  o f  Bombay I s l a n d  around B a d a r , P a r e l  and liahalaxmi and the  
f i r s t  subu rbs  of  Bombay a t  ha tunga  and Sion were b e in g  deve loped  
on t h e  r e c l a im e d  marshes f o r  hous ing  the  middle  and low income 
m igran t  s .
In  June  I 8 6 9 , the  n . u .  L C . I .  k l y ,  opened up two more s t a t i o n s ,  
namely,  Badar and P a r e l ,  as b o th  p o p u l a t i o n  and i n d u s t r i a l  
employment was i n c r e a s i n g  r a p i d l y  in  the  v i c i n i t y  of  t h e s e  two 
p l a c e s .  The r a i l w a y  l i n e  i-;as ex tended  f u r t h e r  sou th  to  K ar ine  
L i n e s ,  however,  t h e r e  was c o n s t a n t  p r e s s u r e  t o  ex tend  th e  l i n e  
i n t o  t h e  P o r t  a r e a  and so i n  J a n u a ry  I 87O, Churchgate became 
t h e  s o u t h e r n  te rm in u s .  Suburban t r a v e l  was becoming p o p u la r  
by  t h i s  t ime end i n d u s t r i a l  workers came i n t o  Bombay from 
as f a r  as  B a s s e in ,  V i r a r  and Thana. I t  was not  only  p a s s e n g e r  
t r a f f i c  t h a t  was r i s i n g  s t e a d i l y  b u t  a l s o  f r e i g h t  t r a f f i c  
c o m p r i s in g  f i s h ,  f r u i t  and v e g e t a b l e s .
By 1878 , new s t a t i o n s  on the  G . I . P .  k l y .  were b e i n g  opened up 
(i'-iasjid, C h inc hpok l i ,  P a r e l ,  Ghatkopar and Biva) and on th e  
B.B. & C . I .  k l y .  Kahalaxmi and S an ta  Cruz s t a t i o n s  were added.  
(A rora ,  u n d a t e d ) .  With the  i n c r e a s i n -  a c c e s s  p rov ided  by th e  
r a i l  ne tw ork ,  the  p r e s s u r e  f o r  development of  the  a r e a  was 
e v i d e n t  i n  the  numerous a c t i v i t i e s  and a l t e r a t i o n s  which were 
t a k i n g  p l a c e .  P a r e l  metamorphosed i n t o  a h iv e  of  i n d u s t r y .
By 1880 , t h e  V.T .-Kalyan  s e c t i o n  of  G . I . P .  k l y .  was opened 
f o r  suburban  t r a v e l  w ith  the  ' l o c a l  t r a i n s '  s t o p p in g  a t  B y c u l l a  
and Thana.  The h a b i t  of  l i v i n g  in  t h e  c o u n t ry  and commuting 
ü a i l y  i n t o  th e  c i t y  was becoming common. Demand f o r  r a i l  
s e r v i c e s  g r a d u a l l y  i n c r e a s e d  and by 1888 n e a r l y  10 m i l l i o n  
p a s s e n g e r s  were u s in g  the  B.B. & C . I .  Rly (Seminar ,  I 98O, 6 ) .
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By 1893 t h e  e n t i r e  suburban s e c t i o n  of  th e  l i n e  was double t r a c k e d .
i r a f f i c  on t h e  o t h e r  r a i l w a y  l i n e  a l s o  expanded & r e a t ly .  The d a i l y
suburban  commuters i n c r e a s e d  twenty t im es  a t  Dadar and n ine  t im es
a t  S ion d u r i n g  th e  I 888- I 898 decade (Arora ,  u n d a t e d ) .  I n d u s t r i e s
t o o  were expand ing  around Chinchpokli  and Currey Road s t a t i o n s  in  
t h e  e a s t .
By th e  t u r n  of  t h e  c e n t u ry ,  the p o p u la t io n  of  Bombay reached  
0 .9  m i l l i o n  ( P ig .  2 . 2 ) .  Although th e  growth r a t e s  p r i o r  to  1941 
Mere slow, suburban  t r a v e l  had become an e s s e n t i a l  p a r t  of Bombay 
l i f e .  Due to  t h e  problems be ing  face d  in  p r o v id i n g  adequa te  
suburban  s e r v i c e s ,  bo th  r a i Iw a y  companies in  I 904 ag re e d  t o  th e  
e l e c t r i f i c a t i o n  of  the  l i n e s  (Seminar,  I 980 ) .  In I 9 2 5 , the  
V.T.-Thana.  s e c t i o n  was e l e c t r i f i e d  and t h i s  marked 2 new b e g i n n in g  
i n  t h e  development and expansion  of  Bombay as th e  r a i l w a y s  c o u ld  
now p rov ide  a more e f f i c i e n t ,  r e l i a b l e  and r e g u l a r  s e r v i c e .  By 
1928 , s e c t i o n s  between Churchgate and B o r i v l i  on t h e  B.B. & C . I .  Rly.  
and Thana-Kalyan on the  G . I . P .  k ly .  were a l s o  e l e c t r i f i e d .  New 
s t a t i o n s  had a l s o  been opened up as demand w a r r a n t e d .  In  1907, 
Katunra.  Road, V i le  P a r l e ,  Naiad and E l p h in s to n e  Road s t a t i o n s  were 
opened a lo n g  th e  C h u rch g a te -B o r iv l i  s e c t i o n s .  The l a r g e  r e s i d e n t i a l  
developments  a t  t h e s e  a c c e s s  p o in t s  b rough t  c o n s i d e r a b l e  t r a f f i c  t o  
t h e  r a i l w a y s .  Suburban development was more pronounced  on th e  west 
c o a s t  a lo n g  t h e  B.B. & C . I ,  Rly.  th a n  i n  t h e  e a s t ,  which had a h ig h e r  
c o n c e n t r a t i o n  o f  i n d u s t r i a l  development .
In  1912 , a campaign was launched by th e  G . I . P .  Rly.  i n  c o n j u n c t i o n  
w i th  t h e  l o c a l  Government to  encourage people t o  m i g ra te  t o  and 
r e s i d e  i n  t h e  s ubu rbs .  This  l e d  to  t h e  emergence o f  new w o r k - t r i p  
p a t t e r n s .  The campaign to  ’ l i v e  around King’ s C i r c l e  Garden’ ,
( A ro ra ,  u n d a t e d ,  9 ) i s  ev idence  t h a t  t h e  r a i l w a y s  were as  much 
i n v o l v e d  i n  t h e  development of  the  f r i n g e  a r e a s  beyond Bombay I s l a n d  
as  was t h e  m u n i c i p a l i t y .
In  March 1913,  q u ad ru p l in g  of  r a i l w a y  t r a c k  from V.T . -Thana s t a r t e d  
and a t  th e  same t ime e x t r a  c o r r i d o r s  from Thana t o  Kalyan were b e in g  
c o n s t r u c t e d .  The l o c a l  Government i n  December 1920,  a f t e r  c a r e f u l  
s c r u t i n y  of  t h e  Bombay development scheme o u t l i n e d  by th e  Improvement 
T r u s t ,  a d v i s e d  th e  r a i lw a y s  to  a l t e r  t h e i r  s e r v i c e s  t o  p ro v id e  th e
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c h a r a c t e r i s t i c s  of  a r a p i d  t r a n s i t  system in  o rd e r  t o  ease  th e  
p roblems  o f  overc row ding .  The l o c a l  Government a l s o  had p la n s  to
deve lop  Sevrree, Coliwada,  l .adala,  Trombay and Dharavi a long  th e  
G . I . P .  R ly .  There i s  no doubt t h a t  the  success  of  t h e s e  hous ing  
developments  i n  th e  n o r th  were made p o s s i b l e  by the  p r o v i s i o n  of  
e f f i c i e n t  means of  t r a n s p o r t .  Kurla had become by t h i s  t ime a busy 
r a i l w a y  t e rm in u s  and was t r a n s fo rm in g  i n t o  a g r e a t  i n d u s t r i a l  a r e a .
By 1921 , t h e  p o p u l a t i o n  of Bombay had in c r e a s e d  to  1 .2  m i l l i o n  
( l i g .  2 . 2 ) and th e  u-.I .P.  iQy.  had i n c r e a s e d  i t s  suburban s e r v i c e s  
by over 6Of (A rora ,  unda ted ,  l l ) ,  bu t  the  problem of overcrowding 
c o u l d  n o t  be s o lv e d .  In  February  I 9 24 , the  G . I . P .  : ; iy.  comple ted 
t h e  r a i  Iway l i n e  from Kurla to  Chembur i n  Trombay, t o  open up s t i l l  
more r e s i d e n t i a l  a r e a s  p o t e n t i a l l y  d o rm i to ry  s e t t l e m e n t s  to  th e  c i t y .  
As each  new s t a t i o n  opened,  suburban expans ion  to o k  p la ce  a round i t .
A f u r t h e r  e x t e n s i o n  of th e  r a i lw a y  s o u t h - e a s t  t o  Kankhurd was 
com ple ted  i n  J u l y  1927. This  s e c t i o n  of  the  r a i l w a y ,  known as the  
h a rb o u r  b ra n c h  l i n e ,  had a t t r a c t e d  a l a rg e  number o f  p a s s e n g e r s  due ' 
t o  t h e  r e s i d e n t i a l / i n d u s t r i a l  na tu re  o f  the  a r e a .  E l e c t r i f i c a t i o n  of 
t h i s  l i n e  was completed i n  I 99I .  The B.B. & G .I .  E ly .  a l s o  j o i n e d  in  
w i th  t h e  l o c a l  Government i n  a ’ l i v e  i n  th e  s u b u r b s ’ campaign.  There 
were over  t h i r t e e n  town p la nn ing  schemes under way between Bandra and 
B o r i v l i  f o r  t h e  development of new r e s i d e n t i a l  a r e a s .  S h i v a j i  Park  
and Kahim schemes of the  l a t e  1930s and th e  Khar model of  th e  1940s 
p r o v id e d  accommodation f o r  the  r a p i d l y  growing p o p u l a t i o n .  Khar Road 
s t a t i o n '  was opened up to  h e lp  with  th e  town p la n n in g  scheme. Those 
who s e t t l e d  up n o r t h  and bought land  were g iven  f r e e  t r a v e l  on the  
r a i l w a y  f o r  a y e a r .  The heavy peak hour t r a f f i c  induced  th e  r a i l w a y  
company i n  I 936 t o  e l e c t r i f y  the  B o r i v l i - V i r a r  s e c t i o n  as a  r e s u l t  
o f  which t h e  t r a f f i c  i n c r e a s e d  by 33r  w i th i n  th e  y e a r .
S e v e r a l  s t a t i o n s ,  T h a k u r l i ,  Dombivli,  Kumbra, Kulund and V ik h o r l i  
f u r t h e r  n o r t h - e a s t  were added to  th e  G . I . P .  Rly.  w i th  th e  subsequen t  
e f f e c t  o f  r a p i d  urban  development in  t h e  v i c i n i t y  of  the  r a i l h e a d s .
Although  t h i s  sy n o p s i s  of  th e  development of  r a i l w a y s  and i t s  impact  
on Bombay has  main ly  concerned  i t s e l f  w i th  p a s s e n g e r  t r a f f i c ,  f r e i g h t  
t r a f f i c  on th e  suburban s e r v i c e s  was i n c r e a s i n g  as w e l l .  I t  was no ted
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t h a t  i n  1929, over  600 ’mi lkmen’ a r r i v e d  d a i l y  a t  Dadar and o th e r  
s t a t i o n s  i n  Bombay so u th  a lo n g  w i th  v e g e t a b l e  and f r u i t  vendors  from 
V i le  P a r l e ,  A n d h e r i , B o r i v l i ,  Bhayander ,  B a s s e in  Road,  Rale  Sopara 
and V i r a r  (A ro ra ,  u n d a t e d ,  12),
Most o f  t h e  p o p u l a t i o n  growth took  p la c e  on Bombay I s l a n d  p r i o r  t o  
1931 a f t e r  which th e  suburbs  co n ta in e d  most of  t h e  p o p u l a t i o n  
ex p a n s io n .  A f t e r  1947, pos t - in d e p en d en ce  suburban growth was 
phenomenal .  I t  seems as i f  Bombay I s l a n d  had r e a c h e d  i t s  peak in  
a t t r a c t i n g  m i g r a n t s .  The pe rce n tage  growth r a t e  on the  i s l a n d  s in c e  
1951 has been  s t e a d i l y  d e c r e a s i n g  from i t s  peak i n  t h e  decade 
I 9A I - 5 I  of  9 6 .3/ to  6.14  i n  the  decade I 97I - 0 I (Tab le  2 . 1 ) .  In  
c o n t r a s t  t h e  suburbs  have had high p e rc e n ta g e  growth  r a t e s  w i th  a 
peak of  n e a r l y  I 5O/ f o r  the  in n e r  suburbs  i n  19^1-51 (Table 2 . l ) .  
Johnson  ( l9 7 9 ,  190) c a l c u l a t e d  t h a t  between I 96I - 7 I the  p o p u l a t i o n  
of  S a l s e t t e  I s l a n d  grew 1109, while th e  p o p u l a t i o n  on Bombay I s l a n d  
i n c r e a s e d  119.  Suburban development has t h e r e f o r e  been  ex t re m e ly  
r a p i d  and has  been  a id e d  p r i m a r i l y  by th e  p r o v i s i o n  of  r a i l - t r a n s p o r t .  
The O p e r a t i o n a l  Research  Group (1972, 4)  observed  t h a t  employment a.lso 
grew r a p i d l y  from an average  i n c r e a s e  of  16,000 jo b s  per  y ea r  between 
I 9 I I - 5I to  1-7,000 jobs  pe r  yea r  between 1951-71.  Commercial and 
f i n a n c i a l  o r g a n i z a t i o n s  developed  to  f a c i l i t a t e  i n t e r n a t i o n a l  t r a d e .
The s p i l l - o v e r  of  p o p u l a t i o n  i n t o  th e  new a r e a s  o f  S a l s e t t e  I s l a n d  
has  been  i n s u f f i c i e n t  to  r e l i e v e  th e  p r e s s u r e  on Bombay I s l a n d .  The 
’ e x t e n d e d ’ s ubu rbs  have a l s o  had h igh  growth r a t e s  w i th  a peak of  
121.4/- d u r in g  t h e  decade.  In  t h e  1971-81 decade ,  however,
th e y  r e g i s t e r e d  th e  most growth of  a l l  a r e a s  r e g i s t e r i n g  an i n c r e a s e  
of  97.
The p o p u l a t i o n  o f  G re a te r  Bombay doubled between I 9 5 I - 7I and in c r e a s e d  
n e a r l y  1 .3  t im e s  i n  th e  l a s t  decade.  The p o p u l a t i o n  grew by 38.79 
be tween  195I - 6I ,  by 4 3 . 8 / between I 96I - 7 I and by 3 7 . 8: i n  the  l a s t  
d e c a d e . Although  th e  r a t e  of  gro\r th i s  d e c r e a s i n g ,  i n  te rm s  of 
a b s o l u t e  numbers ,  th e  growth i s  s t i l l  v e ry  s u b s t a n t i a l .
In 1941 , Bombay cou ld  g e n u in e ly  claim t o  be th e  'Urbs  Prima in  
I n d i s ' .  G r e a t e r  Bombay th e n  had a p o p u l a t i o n  of  1 . 8  m i l l i o n  and 
Bombay I s l a n d ,  1 .5  m i l l i o n .  Today, 3 .3  m i l l i o n  p e o p le  a re  crammed
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i n t o  t h e  sm a l l  i s l a n d  a r e a .  According  to  t h e  Bombay Development Plan 
( 1964 ) ,  t h e  maximum r e a l i s t i c  c a p a c i t y  o f  Bombay I s l a n d  i s  l . S  m i l l i o n  
on i t s  26 s c .  m i l e s .
S in ce  inde pendence  i n  1947,  Bombay has  t r i p l e d  i t s  t o t a l  p o p u l a t i o n  
and a f i g u r e  o f  7 m i l l i o n s  was e x p e c t e d  to  be r e a c h e d  i n  I 98 I  b u t  
was i n  f a c t  a c h i e v e d  f i v e  y e a r s  e a r l i e r .
P r i o r  t o  1950,  j u r i s d i c t i o n  of  the  Bombay huni c i p a l  C o r p o r a t i o n  
^ B .k . C . ;  e x t e n d e d  as f a r  as  hahim Creek.  The s p u r t  of  i n d u s t r i a l  
a c t i v i t y  and commerce accompanied by th e  s t e e p  p o p u l a t i o n  i n c r e a s e  
a f t e r  independence  p r e s s u r e d  the  B .h .C .  i n t o  e x t e n d i n g  th e  c i t y  
l i m i t s  ( F iy .  2 . 3 ) .  In  1950 the  a . L . C .  l i m i t  was e x t e n d e d  as  f a r  
as  Bhandup on t h e  C e n t r a l  Rai lway (C .R .)  end J o g e s h w a r i  on t h e  
h e s t e r n  Rai lway ( ' . - .R .j .  In  F e b ru a ry  1957, th e  m u n i c ip a l  l i m i t s  were 
f u r t h e r  e x t e n d e d  t o  Rulund on th e  C. .. .  and D a h i s a r  on th e  W.R.
G e o g r a p h i c a l , g e o l o g i c a l  and man-made f e a t u r e s  may prove to  be e i t h e r  
o b s t a c l e s  or  s t i m u l i  i n  t h e  e x pans ion  o f  a c i t y .  Bombay was u nab le  
by  v i r t u e  o f  i t s  s i t e  mo expand in  a l l  d i r e c t i o n s .  Edwardes ( 1902 , 
2 5 5 ) commented on th e  f a c t  t h a t  Bombay p o s s e s s e s  g r e a t  a d v a n ta g e s  
b u t  t h e s e  a r e  c o u n t e r b a l a n c e d  by a s e r i o u s  i n c o n v e n i e n c e , t h a t  o f  the  
l i m i t e d  e x t e n t  o f  the  I s l a n d .  Expans ion  p o s s i b i l i t i e s  f o r  Bombay a re  
s e v e r e l y  r e s t r i c t e d  due t o  i t s  i n s u l a r  n a t u r e .  Thana Creek,  Bombay 
h a r b o u r ,  B a s s e i n  Creek and t h e  Ji rab ian  Sea have been  and w i l l  c o n t in u e  
t o  be r e s t r i c t i v e  t o  t h e  l a t e r a l  ex p a n s io n  o f  Bombay. The an n ex in g  
of  o a l s e v t e  I s l a n d  t o  th e  immediate n o r t h  o f  Bombay Island,  i n  1950,  
i n s t e a d  of  c u r i n g  th e  problems of  a r a p i d l y  growing c i t y ,  i n t e n s i f i e d  
t h e  e x i s t i n g  ones and c r e a t e d  o t h e r s .  R a ' a g o lo p a n  ( 1962 , 39) n o te d  
t h a t ' t h e  s u b u rb a n  phenomena a re  e s s e n t i a l l y  a m a n i f e s t a t i o n  of  th e  
way i n  which a c i t y  t e n d s  t o  r e a c t  t o  t h e  s p a t i a l  p roblems c o n f r o n t i n g  
i t ’ . T h is  i s  v e r y  t r u e ,  b u t  r a t h e r  t h a n  g i v i n g  t h e  b e n e f i t s  of  r e l i e f  
t o  t h e  c i t y ,  t h e  c o n t in u o u s  e x pans ion  no r th w ard s  c r e a t e d  many problem s 
and d i f f i c u l t i e s  which a r e  becoming a p p a r e n t  now. F u r t h e r  e x t e n s i o n  
o f  t h e  c i t y  l i m i t s  i n  1957 t o  i n c lu d e  most of  S a l s e t t e  I s l a n d  f u r t h e r  
e l o n g a t e d  t h e  n o r t h - s o u t h  a d m i n i s t r a t i v e  a r e a .  C o r r e a  ( 1965 , 34) 
v i v i d l y  d e s c r i b e d  t h i s  s i t u a t i o n  when th e y  wrote  t h a t  t h e  growth  has 
s t r e t c h e d  t h e  n o r t h - s o u t h  p a t t e r n  to  such  an e x t e n t  t h a t  ’ l i k e  a
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r u b b e r  band i t  i s  r eady  to  s n a p ' .
In t h e  absence  o f  proper  l and  use p l a n n in g ,  expans ion  of  th e  u rban  
a r e a  beyond t h e  o ld  c i t y  l i m i t s  has t a k e n  p la ce  w i thou t  c o n s i d e r a t i o n  
Oi t h e  c i t y ' s  needs  i n  th e  f o r e s e e a b l e  f u t u r e  w i th  r e g a r d  to  adequa te  
t r a n s p o r t  p r o v i s i o n .
b a t o a  v l9 o l ,  39 ) p o in t e d  out  t h a t  i t  was an a t tem p t  t o  ex tend  the  
c i t y ' s  j u r i s d i c t i o n  so t n a t  a s i n g l e  m un ic ipa l  c o r p o r a t i o n  cou ld  
cover  t h e  u rban  s p i l l o v e r .  Ex tend ing  the  c i t y  boundary no doubt 
h e l p e d  i n i t i a l l y  t o  r e l i e v e  the  p r e s s u r e  on the  e x i s t i n g  c i t y ,  bu t  
t n i s  has not  been adecua te  to  d i scou rage  m i g r a t i o n  and a r r e s t  c i t y  
g row th ,  which has  been w i thou t  any p o l i c y  of  l i m i t a t i o n .  beshpar.de 
( 1980 , 13 ) p o i n t e d  out t h a t  the  t r a n s f o r m a t i o n  of  p r im ary  a g r i c u l t u r a l  
marke t  c e n t r e s  l i k e  Panvel  and r o a d - s i d e  s e t t l e m e n t s  such as k hapo l i  
a l o n g  Pune end Goa highways i s  ev idence  of  contemporary  urban  sp raw l .
In  many ways, S a l s e t t e  I s l a n d  r e p r e s e n t e d  a c l e a n  s l a t e ,  an o p p o r tu n i t ;  
f o r  p r o v i d i n g  an a l t e r n a t i v e  to  th e  cramped monotony and problems of  
Bombay I s l a n d .  U n f o r t u n a t e l y ,  i t  has  no t  t u r n e d  out  t h a t  v;ay and 
t h e  development p rocess  has  j u s t  r ep roduced  a l l  t h e  problems of  the  
e a r l i e r  development and S a l s e t t e  has become a v i c t i m  of u n c o n t r o l l e d  
u rb a n  sp raw l .  The suburbs  were formed by a. sudden mushroom growth,  
w i th o u t  comprehensive l a n d  use p la n n in g .  Growth has  been b o th  
i n t e n s i v e ,  i n  te rm s  of  h igh  d e n s i t y  and e x t e n s i v e ,  i n  te rms of  
l a t e r a l  ex p a n s io n .  Although th e  m u n ic ip a l  l i m i t s  kep t  pace w i th  the  
c i t y ' s  o v e r a l l  r e q u i r e m e n t s  f o r  land  a r e a ,  th e  amorphous, haphazard  
and unp lanned  n a t u r e  of  t h e  development has caused  many problems f a r  
to o  complex to  be r e s o l v e d  by any s imple j-.ieasures. Urban sprawl i s  
no lo n g e r  a w e s te rn  monopoly and occurs  in  LbC c i t i e s  j u s t  as  much, 
i f  no t  t o  a g r e a t e r  e x t e n t  than  i n  bC c i t i e s .  The s u b u r b a n i z a t i o n  
p r o c e s s  r e s u l t s  from the  d e a r t h  of  l and  f o r  expans ion  in  the  co re  
a r e a s .
The d i r e c t i o n s  of  c i t y  growth a re  c l o s e l y  r e l a t e d  t o  the  degree  of  
a c c e s s i b i l i t y  p rov ided  by t h e  t r a n s p o r t  ne twork ,  as  t h e r e  i s  c l e a r l y  
a c l o s e  r e l a t i o n s h i p  be tween the  geography of  u rban  expans ion  i n  
Bombay and t r a n s p o r t  p r o v i s i o n .  The p r im ary  p a t t e r n  i s  one of  
c o r r i d o r  development a long  th e  r a i l w a y  l i n e s  w i th  h ig h  c o n c e n t r a t i o n
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a t  r a i l  h e a d s .  Railway use has been p o s s i b l e  i n  Bombay because  of  
t h e  c i t y ' s  l o n g ,  narrow c o n f i g u r a t i o n .  The r a i l w a y  l i n e s  run  
p a r a l l e l  t o  t h e  l e n g th  of  i s l a n d  and th e y  have a c t e d  as the  backbone 
f o r  suburban  development and expans ion .  E l e c t r i f i c a t i o n  o f  th e  
r a i l w a y s  f u r t h e r  a s s i s t e d  in  the  nor thw ard  expans ion  of  the  u rban  
a r e a  by f a c i l i t a t i n g  long d i s t a n c e  commuting.
Although  t h e  r a i l  network i s  very  s imple  and not  comprehensive i n  
t e rm s  o f  c o n n e c t i v i t y  when compared t o  London or  Lew York, i t  has  
n e v e r t h e l e s s ,  been  s u f f i c i e n t  to  s e rve  as th e  b a s i s  of  the  c i t y ' s  
growth  and development.  The r a i l w a y s  i n h e r e n t  l a c k  of  f l e x i b i l i t y  
d id  no t  a c t  as  a d e t e r r e n t  to  the  demand f o r  r a i l  t r a n s p o r t .  The 
phenomenal  i n c r e a s e  i n  pa t ronage  over t h e  l a s t  two decades  i s  shoi-m 
i n  E ig .  2 .4 .  The r a p i d  i n c r e a s e  i s  due to  th e  e x t e n s i v e  development 
o f  t h e  su b u rb s .  The t r a f f i c  growth i s  r i s i n g  a t  a. r a t e  of  8 -10^  
p e r  annum.
F o r t u n a t e l y ,  t h e  r a i l w a y s  were in  e x i s t e n c e  b e f o r e  major developments  
i n  t h e  c i t y  t o o k  p l a c e .  The a v a i l a b i l i t y  of  s u r f a c e  r a i l w a y  l i n e s  
which p e n e t r a t e  i n t o  th e  CBB has become a g r e a t  boon t o  the  t r a n s p o r t  
o f  t h e  c i t y .  There i s  l i t t l e  scope f o r  the  expans ion  of  t h e  r a i Iw a y s  
w i t h i n  Bombay I s l a n d .  This  w i l l  no doubt l i m i t  t h e i r  c a p a c i t y  t o  
meet f u t u r e  demands because  r a p i d  growth of  th e  suburbs  i s  a l r e a d y  
p u t t i n g  s e r i o u s  s t r a i n s  on th e  r a i l w a y s .  Perhaps even more im p o r tan t  
i s  t h a t  th e  l a c k  of  o v e r a l l  p lanned development of  Bombay and i t s  
e n v i r o n s  i s  making the  t a s k  o f  su p p ly in g  adequa te  t r a n s p o r t  an 
i m p o s s ib l e  t a s k .
Having d i s c u s s e d  th e  im portance  of r a i l w a y s  in  Bombay's growth and 
development  i t  i s  now n e c e s s a r y  t o  d i s c u s s  the  h i s t o r y  and 
c h a r a c t e r i s t i c s  of  th e  road  network and i t s  i n f l u e n c e  on th e  c i t y ' s  
e x p a n s io n .
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2 .2  IH.- aCAD NETWORK
r o a d  ne twork  c o n s t i t u t e s  t h e  framework of  t h e  c i t y  and i s  
th e  p r o d u c t  o f  e v o l u t i o n a r y  development .  In Bombay, i t  has  
been  s t r o n g l y  i n f l u e n c e d  by th e  i n s u l a r i t y ,  l i n e a t i o n  and 
to p o g ra p h y  o f  the  I s l a n d s .
The r o a d  sys tem can be c l a s s i f i e d  as  c o n s i s t i n g  of  s t r e e t s  t h a t  
s e rv e  l o c a l  needs f o r  a c c e s s  and c i r c u l a t i o n ,  and of  r o u t e s  used  
f o r  t r a v e l l i n g  long  d i s t a n c e s  be tween d i f f e r e n t  p a r t s  of  t h e  
c i t y  ^ m u n i c i p a l i t y  of  G re a te r  Bombay, I 9 6 4 , I 3I ) .
The l a y o u t  of  the  a r t e r i a l  r o u t e s  have been  gu ided  by s e v e r a l  
f a c t o r s  : -
1 . As a r e s u l t  of  g e o g r a p h i c a l  f e a t u r e s ,  which e f f e c t i v e l y  
make t h e  c i t y  an e l o n g a t e d  p e n i n s u l a r ,  t h e  major a r t e r i a l s  
have ,  as  i n  t h e  case of  the  r a i l w a y s ,  t e n d e d  to  a n o r t h - s o u t h  
o r i e n t a t i o n ,  p a r a l l e l  t o  she c i t y ’ s l o n g i t u d i n a l  a x i s . B a s t -
1.'est c o n n e c t i o n s  have been s e v e r e l y  r e s t r i c t e d  due t o  t h e  
r a i l w a y  t r a c k s  and h i s t o r i c a l  growth p a t t e r n s .  As a r e s u l t ,
t h e  n o r t h - s o u t h  s t r e e t s  c a r r y  t h e  burden  o f  t r a f f i c .  The nar row 
c r o s s  s t r e e t s  a re  i n a d e q u a te  as f e e d e r s  and i n e f f i c i e n t  f o r  
a c c e s s ,  kahim and Thana c ree k s  have a c t e d  as b o t t l e n e c k s  and 
h i n d e r e d  r o a d  communication with  t h e  su b u rb s .
2 . A l though  ro ad s  have a g r e a t  i n f l u e n c e  on th e  land  use  p a t t e r n  
by  e s t a b l i s h i n g  th e  b a s i c  avenues  of  a c c e s s i b i l i t y ,  land  use.
a l s o  has  a ma jor i n f l u e n c e  on r o a d  development .  This  i s  
c l e a r l y  s e e n  i n  the  case  of Bombay I s l a n d ,  where t h e r e  i s  a 
convergence  o f  s e v e r a l  major r o u t e s  in  t h e  CBD e.s opposed t o  
t h e  r e l a t i v e l y  s p a r s e  road  development in  t h e  v i c i n i t y  o f  
k a h a l a x m i .  Nor th  of  t h e  b u s i n e s s  a r e a ,  t h e  p r i n c i p a l  c o r r i d o r s  
fo c u s  on t h e  two causeways c o n n e c t in g  w i th  S a l s e t t e  I s l a n d .
The h i s t o r y  o f  road  development d a t e s  back  t o  th e  p e r i o d  of  
r e c l a m a t i o n  of  th e  lo w - ly i n g  a r e a s .  In  I 8 0 6 , t h e  B r i t i s h  
s t a r t e d  r o a d  b u i l d i n g  on the  newly r e c l a im e d  a r e a s .  Edwardes 
( 1902 ) gave a ve ry  d e t a i l e d  accoun t  of  the  r o a d  development in  
G r e a t e r  Bombay. As th e  town g r a d u a l l y  e x ten d ed  over  r e c l a i m e d
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l a n d  b o t h  westward and n o r thw ard ,  i t  became im p e r a t i v e  t o  
c o n s t r u c t  new communication l i n k s .  The main a r t e r i a l  from 
Grant  Road t o  B y c u l l a  and Chaupat ty  i s  a case  i n  p o i n t .  By 
1830 , most of  ' the main roads  were c o n s t r u c t e d  on Bombay I s l a n d .  
The f i r s t  r o a d  l i n k  c o n n e c t in g  Bombay I s l a n d  to  S a l s e t t e  I s l a n d  
was v i a  t h e  Sion causeway,  f o r m e r l y  known as S ion  V e l l a r d ,  which 
was opened i n  I 805 . Today, t h i s  causeway l i n k s  Bombay p ro p e r  
w i th  t h e  E a s t e r n  suburbs  of  Chembur, Ghatkopar ,  Trombay,
Deonar and Thana.  The causeway was i n i t i a l l y  c o n s t r u c t e d  to  
h e l p  marke t  g a rd e n e r s  from S a l s e t t e  I s l a n d  to  b r i n g  t h e i r  d a i l y  
produce  i n t o  t h e  c i t y .  In  a d d i t i o n ,  the  causeway has a l s o  
p roved  b e n e f i c i a l  t o  t h e  m i g r a t o r y  p o p u l a t i o n  and d a i l y  
commuters IEdwardes , 1902 , 231 )•
kahim causeway was opened in  t h e  l 840s ,  l i n k i n g  t h e  w es te rn  
subu rbs  o f  Bandra  and Kalina t o  Bombay I s l a n d .  Both causeways 
have been  widened s in c e  t h e i r  open ing .
During t h e  l 860s new roads  were c o n s t r u c t e d  and o l d  t r a c k s  
improved and r e b u i l t  on Bombay I s l a n d  by Improvement T r u s t s  
w i th  t h e  o b j e c t  of  improv ing u rban  l i v i n g .  The new road  
deve lopm en ts  d id  open up some a r e a s  and a c c e l e r a t e d  t h e i r  pace 
of  d eve lopm en t ,  e s p e c i a l l y  a r e a s  which were no t  r e a d i l y  
a c c e s s i b l e  t o  th e  r a i l  s t a t i o n ,  i n c l u d i n g  a r e a s  such as K o r l i , 
P rabhadev i  i n  t h e  n o r t h - w e s t e r n  p a r t  of  Bombay I s l a n d .
During t h e  mid l8?0s  t h e  opening o f  new ro a d s  a t  Cumballa and 
k a l a b a r  H i l l  b e n e f i t t e d  the  a r e a  t h ro u g h  i n c r e a s e d  r e s i d e n t i a l  
deve lopm en t .  Edwardes ( 1902 , 315) n o te d  t h a t  t h e  m u n i c i p a l i t y  
t h r o u g h o u t  t h e  e n t i r e  p e r i o d  was a c t i v e l y  engaged in  r e n d e r i n g  
t h e  i s l a n d  b e t t e r  s u i t e d  to  needs  of  t h e  p o p u l a t i o n .  Land was 
p u rc h a s e d  from t ime to  t ime to  widen s t r e e t s ,  houses  were 
dem ol i shed  a t  o th e r  t im es  to open a new ro a d  i n  overcrowded 
a r e a s .  T h is  was e s p e c i a l l y  so i n  t h e  p o r t  a r e a  where i n c r e a s e d  
a c t i v i t y  on th e  o ld  nar row s t r e e t s  choked t h e  a r e a  c o m p le te ly .  
The r o a d  schemes,  f u r t h e r  augmented and m a in t a i n e d  th e  n o r t h -  
s o u th  t h o r o u g h f a r e s .  The unp lanned  approach t o  ro ad  b u i l d i n g  
of  t h e  p a s t  has  g iven  r i s e  to  t h e  p r e s e n t  t r a f f i c  p rob lem s .
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For  exam ple ,  t h e  innumerable  i n t e r - s e c : i o n c  t o d a y  j e o p a r d i z e  
t h e  smooth movement of  t r a f f i c  e s p e c i a l l y  in  t h e  so u th .
-  c l o s e r  a n a l y s i s  of  t h e  road  ne twork  r e v e a l s  t h e  i n f l u e n c e  of 
t h e  p e r i o d  i n  which th e y  were c o n s t r u c t e d .  D i f f e r e n t  a r e a s  in  
Bombay have d i s t i n c t l y  d i f f e r e n t  t y p e s  of  r o a d  l a y o u t .
In  t h e  in d i g e n e o u s  co re a rea  t h e  s t r e e t s  a r e  narrow and 
t o r t u o u s ,  s u i t a b l e  on ly  f o r  p e d e s t r i a n  and h a n d c a r t  t r a f f i c .
The area,  i s  a l s o  c h a r a c t e r i z e d  by poor t r a n s p o r t  a cc e s s  b o th  to  
t h e  r e s t  o f  t h e  c i t y ' s  t r a n s p o r t  ne twork  and a l s o  w i th i n  the  
a r e a  i ~ s e l f ,  . ioads i n  x n is  a rea  were c o n s t r u c t e d  n r i o r  t o  the  
au to m o t iv e  e r a  and d e s p i t e  w iden ing ,  th e y  canno t  perform th e  
f u n c t i o n s  t h e y  a r e  now r e q u i r e d  t o  c a r r y  o u t .  The whole a r e a  
i s  c o v e re d  by innumerab le  and i n s i g n i f i c a n t  minor s t r e e t s  and 
a l l e y w a y s ,  t h e i r  random development e v i d e n t  i n  t h e  f a c t  t h a t  
t h e r e  i s  no element  of  c o h e s iv e n e s s  or h i e r a r c h y  in  the  
r o a d  n e tw o rk .
Edwardes ( 1902 , 290 ) p o in t e d  out  t h a t  a l t h o u g h  ro a d  b u i l d i n g  
and w id e n in g  schemes to o k  p la ce  e x t e n s i v e l y  i n  the  c i t y ,  l i t t l e  
money or  e f f o r t  was s p en t  on r o a d  widen ing  i n  t h e  ' n a t i v e  t o w n ' , 
I t  a t t r a c t e d  v e ry  l i t t l e  o f f i c i a l  a t t e n t i o n  and the  a r e a  was 
no t  i n c l u d e d  in  any major t r a n s p o r t  p la n s  a.t t h a t  t im e .  Banjo 
and D i m i t r i o u  ( 198O, 12) obse rved  t h a t  'The h ig h  p o p u l a t i o n  
d e n s i t y  o f  t h e  i n d ig e n e o u s  r e s i d e n t i a l  a r e a s  a.nd t h e i r  low 
l e v e l s  o f  b a s i c  i n f r a s t r u c t u r a l  f a c i l i t i e s  were i n  s t a r k  
c o n t r a s t  w i t h  t h e  low d e n s i t y  and good i n f r a s t r u c t u r e  p r o v i s i o n  
o f  c o l o n i a l  r e s i d e n t i a l  a r e a s .  D i s t r i b u t i o n  and acc e s s  ro ad s  
w i t h i n  t h e  l a t t e r  wer^ bo th  w e l l - p l a n n e d  and w e l l - m a i n t a i n e d  
p r o v i d i n g  good a c c e s s  t o  the  c i t y ' s  wider t r a n s p o r t  n e t w o r k ' .
Edwardes ( 1902 , 253) s a i d  o f  th e  t r a d i t i o n a l  co re  t h a t  ' i t  was 
on ly  f o r  an hour  or  two a f t e r  s u n r i s e  t h a t  horsemen and 
c a r r i a g e s  can pas s  unimpeded by  s to p p ag es  of  v a r i e d  c h a r a c t e r ' .  
There have been  subsequen t  changes i n  land  use  and l o c a t i o n  of 
new t r a f f i c  g e n e r a t i n g  a c t i v i t i e s  which were no t  a n t i c i p a t e d  
b u t  no comparab le  changes  i n  a c c e s s  r o u t e s  have meant t h a t  
E d w a rd e s ' s  comment i s  s t i l l  v e ry  t r u e  to d a y .
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Roads i n  t h e  F o r t  a r e a ,  which were c o n s t r u c t e d  i n  t h e  mid—l800s  
a r e  b a s e d  on a  g r i d i r o n  p a t t e r n  where wide a r t e r i a l s  a l l  
c o n n e c t e d  t o  na r row  s t r e e t s  a t  r i g h t  a n g l e s .  S ince  t h e  
b e g i n n i n g  o f  t h e  20th  c e n t u r y ,  ro ad  b u i l d i n g  a c t i v i t y  has  been  
i n c r e a s e d  e s p e c i a l l y  t o  t h e  c e n t r a l  and n o r t h e r n  p a r t s  o f  
Bombay I s l a n d  and t h i s  i s  r e f l e c t e d  i n  th e  f a c t  t h a t  t h e  ro a d
ne tw o rk  i n  t h e s e  a r e a s  has  a more open and s p a c io u s  l a y o u t  w i th
r o a d s  g e n e r a l l y  of  g r e a t e r  w id th .
F i g .  2 .5  shows t h e  major a r t e r i a l s  i n  G r e a t e r  Bombay. I t  can 
be seen  t h a t  t h r e e  major n o r t h - s o u t h  r o u t e s  form t h e  b a s i s  of  
t h e  a r t e r i a l  sys tem.
1. Western R o u te : This  r o u t e  c o n n e c t s  th e  P o r t  a r e a
t o  kahim causeway v i a  N e t a j i  Subash Road, Redder 
Road,  Dr. A, B. Road and Cadel  Road.
2. C e n t r a l  R o u te : This  r o u t e  co n n e c t s  the  F o r t  a r e a
to  S ion causeway v i a  Dadabhai N ao ro j i  Road,
Kohamedali  Road, Dr. Ambedkar Road and S ion Road.
3 . E a s t e r n  R o u te : This  r o u t e  a l s o  connec ts  the  F o r t
a r e a  t o  Sion causeway v i a  D'Mello Road, Reay Road,
R. A. Kidwai Road and Sion Road.
I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  the  t h r e e  a r t e r i a l s  a l l  run  
p a r a l l e l  t o  t h e  r a i l w a y  l i n e s .
There a r e  majo r  e a s t - w e s t  l i n k s ,  th e  most im p o r ta n t  ones  b e i n g  
T i l a k  Road,  V ir  Nariman Road, 3. V. F.  Road,  Grant  Road, C le rk  
Road and B e l l a s i s  Road.
In  t h e  s u b u r b s ,  development away from th e  r a i l h e a d s  has  been 
f a c i l i t a t e d  by roadways.  There i s  more scope f o r  p l a n n in g  of  
r o a d s  i n  t h e  s u b u rb s .  The a r t e r i a l  r o a d s  he re  a l s o  run  i n  a 
n o r t h - s o u t h  d i r e c t i o n ,  (F ig .  2 . 5 ) b u t  t h e  ne twork  i s  much 
s p a r s e r  and s i m p l e r .  As on Bombay I s l a n d ,  th e  a r t e r i a l  r o u t e s  
a l s o  converge  on t h e  two causeways and th e y  t r a v e r s e  on e i t h e r  
s i d e  o f  t h e  h i l l s  and l a k e s ,  p a r a l l e l  t o  the  r a i l w a y  l i n e s .  
U n t i l  1966 , t h e r e  were on ly  two a r t e r i a l  r o a d s ,  b u t  in  o r d e r  t o  
r e l i e v e  th e  bu rden  o f  t r a f f i c  t h a t  was growing,  two Express
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hifhv:ays were c o n s t r u c t e d .
The e a s t e r n  suburbs  a.re s e rv e d  by two a r t e r i a l  r o u t e s ,  t h e  
Bombay-A^ra Boad end t h e  he s t e r n  I 'xp re s s  h i  yhway. The w e s t e rn  
suburbs  a r e  a l s o  s e r v e d  by tvjo p r i n c i p a l  a x e s ,  t h e  Svrami 
Vivekanand Hoad and t h e  Western E x p re s s  h iyhw ay . The c h a n n e l l i n g  
e f f e c t  c r e a t e d  by t h e  t o p o g r a p h i c a l  f e a t u r e s  h a s  a l s o  s e v e r e l y  
r e s t r i c t e d  e a s t - w e s t  communica tions  i n  t h e  s u b u r b s .  V i t a l  c r o s s  
l i n k s  do,  however,  e x i s t  between t h e  i n n e r  e a s t  and west su b u rb s ,  
such as  S a n t a  Cruz -  K ur la  Road, Andheri  -  K u r la  Road, V i l e  P a r l e  
Kalina. Hoad and Goregaon -  Aarey Road.
Road deve lopment i s  s p a r s e  i n  t h e  ex ten d ed  s u b u r b s ,  w i th  no e a s t  
-w es t  l i n k s .  The s p a r s e  development o f  t h i s  a.rea s u g g e s t s  t h a t  
th e  l a c k  o f  p ro p e r  a c c e s s  ro ad s  has  r e t a r d e d  development i n  a r e a s  
no t  w i t h i n  t h e  ca tchment a r e a  o f  t h e  r a i l w a y  s t a t i o n s .
The o t h e r  r o a d  l i n k s  i n  th e  suburbs  a r e  th o s e  t h a t  connec t  th e  
c o a s t a l  h a m le t s  t o  t h e  r a i l w a y  s t a t i o n s .  These ro a d  l i n k s  a r e  
found  m o s t l y  i n  t h e  h i g h e r  c l a s s  r e s i d e n t i a l  a r e a s  on t h e  west 
c o a s t  around. Juhu and Versova .
The r e s t  of  t h e  ro a d s  i n  th e  subu rbs  s e rv e  l o c a l  needs  and a c t  
a s  f e e d e r s  t o  t h e  a r t e r i a l s .  I t  can be seen  t h e r e f o r e  t h a t  
w h i le  t h e  r o a d s  i n  t h e  suburbs  have been  a l i g n e d  to  l i n k  t h e  
t h e  i n d i v i d u a l  suburbs  t o  t h e  n e a r e s t  r a i l w a y  s t a t i o n  and to  
s e rv e  t h e  l o c a l  a c c e s s  needs  w i t h i n  t h e  s u b u r b s , t h e  ro a d s  on 
Bombay I s l a n d  have been  a l i g n e d  to  a c t  as  f e e d e r  r o a d s  t o  t h e  
main a r t e r i e s  and to  converge  on t h e  CBD. The n o r t h - s o u t h  
e l o n g a t e d  n a t u r e  of  t h e  tv:o i s l a n d s  and t h e i r  to p o g rap h y  p ro v id e  
t h e  b a s i c  o r i e n t a t i o n  t o  th e  growth  of  Bombay, i t s  e x p a n s io n ,  
e x t e n s i o n  and p a t t e r n  of  t r a n s p o r t  and communica tion.
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2 . 3  Lard  i js l  p a t t r r r s
flavin"- d i s c u s s e d  th e  e v o l u t i o n  o f  t r a n s p o r t  and th e  d i r e c t i o n s  
i n  which Bombay has  s p raw led ,  a t t e n t i o n  can nov; w i th  b e n e f i t  be 
f o c u s s e d  on a n a l y s i s  o f  the  o v e r a l l  l a n d  use  p a t t e r n s  t h a t  have 
emerged.  Land u s e ,  by  i t s  t-.-pe, l o c a t i o n  æ d  i n t e n s i t y  i n  u rban  
a r e a s  becomes s i g n i f i c a n t  beca u se  u rban  movement i s  v e r y  much 
a r e f l e c t i o n  of  th e  s p a t i a l  d i s t r i b u t i o n  o f  economic a c t i v i t y ,  
s e r v i c e s  and a m e n i t i e s ,  and t h e r e f o r e ,  t h e  amount o f  t r a v e l  
g e n e r a t e d  i n  any g iv e n  a r e a  i s  a d i r e c t  f u n c t i o n  of  t h e  l o c a t i o n  
o f  r e s i d e n c e s  v i s - a - v i s  th e  l o c a t i o n  of  employment o p p o r t u n i t i e s  
and a m e n i t i e s  ( P a v a s k a r ,  1978,  Ch. 3 ) .  Each c i t y  has  a 
p a r t i c u l a r  d i s t r i b u t i o n  of  a c t i v i t y  which o f f e r s  t r i p  makers a 
f i n i t e  s e t  of  t r i p  t e r m i n a t i o n  o p p o r t u n i t i e s .  As t h e s e  
o p p o r t u n i t i e s  a re  no t  u n i f o r m ly  d i s t r i b u t e d  t h r o u g h o u t  t h e  
u rban  f a b r i c  i t  f o l l o w s  t h a t  each l o c a t i o n  w i t h i n  a c i t y  has  
un ique  s p a t i a l  a t t r i b u t e s  and t r i p  g e n e r a t i o n  o p p o r t u n i t i e s .
I t  i s  i n  t h i s  p e r s p e c t i v e  t h a t  an e x a m in a t io n  o f  t h e  e x i s t i n g  
l a n d  use  p a t t e r n s ,  p o p u l a t i o n  and employment d i s t r i b u t i o n  w i l l  
be a n a l y s e d  s in c e  th e y  p ro v id e  a good i n d i c a t i o n  of  th e  i n t e r n a l  
commuting and s p a t i a l . o r d e r  of  movement p a t t e r n s  which d i c t a t e  
t r a n s p o r t  demand.
G r e a t e r  Bombay as i t  i s  knovm to d a y  came i n t o  e x i s t e n c e  i n  
1957 (B.iC.C. , 1964) .  I t  has  w i t h i n  i t s  b o u n d a ry ,  Bombay I s l a n d ,  
Trombay and a major p o r t i o n  o f  S a l s e t t e  I s l a n d ,  h a v in g  i n  t o t a l  
an a r e a  o f  438 sq .  km. The s t r u c t u r e  of  Bombay r e v e a l s  c u i t e  
c l e a r l y  t h a t  i t  i s  a l i n e a r  c i t y  and as  R a j a g o p a la n  ( l9 6 2 ,  52) 
d e s c r i b e d  i t  'Bombay i s  a l l  l e n g t h  and no b r e a d t h ’ . Bombay l i k e  
most o t h e r  c i t i e s  i n  I n d i a  i s  c h a r a c t e r i z e d  by t h r e e  d i s t i n c t l y  
d i f f e r e n t  u rban  fo rms .  T ane ja  ( 1971 ) c l a s s i f i e d  t h e s e  a s :
1. An in d ig e n e o u s  form
2. An A n g l i c i s e d  form
3 . The newly deve loped  p la n n e d  a.re a s .
The c o - e x i s t e n c e  of  q u i t e  c o n t r a d i c t o r y  la.nd u s e  p a t t e r n s  i s  
un ique  t o  newly i n d u s t r i a l i z i n g  c o u n t r i e s .  Bo th  t h e  modern and 
t r a d i t i o n a l  a r e a s  d i s p l a y  t h e i r  o\m  m o r p h o l o g ic a l  p a t t e r n s .
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Bombay's l a n d  use p a t t e r n  i s  a p ro d u c t  of  b o t h  in d i g e n e o u s  and 
i n t r u s i v e  f o r e i g n  t r a d i t i o n s  and t h e r e  i s  a s t r i k i n g  c o n t r a s t  
between t h e  two.  A u s u a l  f e a t u r e  of  t h e  fo rm er  i s  t h a t  i t  i s  
unp la nned  and crowded w i th  th e  i n t e r m i n g l i n g  o f  r e s i d e n t i a l  
a r e a s ,  b u s i n e s s  and i n d u s t r i a l  a c t i v i t i e s  fo rm in g  a. complex 
and c o n f u s e d  type  o f  l a n d  use p a t t e r n  w i th  a low in c i d e n c e  of  
f u n c t i o n a l  d i f f e r e n t i a t i o n .  I:o s i n g l e  land  u s e  dominates  t h e  
a r e a ,  t h e r e  i s  an ' i n v o l u t i o n '  o f  space  i n  t h e  t r a d i t i o n a l  
c i t y  a r e a .
Bombay a l s o  d i s p l a y s  a s p e c t s  of a w e s te rn  c i t y  such as s e c t o r s  
f o c u s s i n g  on a. c e n t r a l  a r e a ,  t o g e t h e r  w i th  a. f a i r l y  w e l l - d e v e lo p e d  
a r e a l  d i f f e r e n t i a t i o n  of  a c t i v i t i e s .  Thi s  i s  e s p e c i a l l y  so in  
t h e  F o r t  a r e a  where a g g r e g a t i o n a l  and s e g r e g a t i o n a l  t e n d e n c i e s  
a lo n g  l i n e s  of  s o c i a l  s t a t u s ,  e t h n i c  groups  and  c a s t e  p r e v a i l .
Bombay I s l a n d  i s  a c l o s e l y  b u i l t  up u rban  mass w i th  a heavy 
c o n c e n t r a t i o n  o f  Government o f f i c e s ,  commercial  e s t a b l i s h m e n t s ,  • 
b u s i n e s s  h o u s e s ,  i n d u s t r i a l  and p o r t  a c t i v i t y  i F i g .  2 . 6 ) .  This  
has  c r e a t e d  v e r y  h ig h  b u i l d i n g  and p o p u l a t i o n  d e n s i t i e s .  Bombay 
I s l a n d  c om pr i se s  s even  w a r d s , which f o r  conven ience  may be used  
as a. b a s i s  f o r  t h e  ex a m in a t io n  o f  l a n d  use (For  ward b o u n d a r i e s  
r e f .  P i g .  2 . 7 ) .
vIkRD A: The F o r t  was o r i g i n a l l y  a s t r a t e g i c  d e f e n c e  p o i n t  which 
l a t e r  d e v e lo p e d  i n t o  a c o n v en ien t  b u s i n e s s  a r e a  d u r in g  t h e  days 
of  B r i t i s h  t r a d e  (Deshpande,  I 98 I ,  187-217) .  I t  has  c o n t in u e d  
t o  dominate a l l  o f  t h e  c i t y  as  t h e  main b u s i n e s s  d i s t r i c t .  The 
m u l t i - f u n c t i o n a l  n a t u r e  of  t h e  l a n d  use  has  undergone  g r a d u a l  
t r a n s f o r m a t i o n  and i t  now c om pr i se s  a f i n a n c i a l - s e r v i c i n g  
c e n t r e  dom ina ted  by t e r t i a r y  and c u a t e r n a r y  f u n c t i o n s  o f  t h e  
fo rm a l  economy w i th  a l a r g e  and growing p a r t  o f  t h e  t o t a l  c i t y  
l a b o u r  f o r c e .  The c o n c e n t r a t i o n  of  s e r v i c e  f u n c t i o n  he re  has  
f u r t h e r  b een  a c c e n u a te d  by  the  p r o l i f e r a t i o n  o f  commercial  
a c t i v i t y  i n  t h e  a d j o i n i n g  a r e a s  a t  Fariman P o i n t  end Cuffe 
P a ra d e .  Th is  has  e x t e n d e d  th e  CBD f u n c t i o n s  s p a t i a l l y  s o u th w a rd s . 
I t  i s  t h e  h ig h  l e v e l  o f  a c c e s s i b i l i t y  t h a t  a t t r a c t s  more a c t i v i t y  
t o  be l o c a t e d  t h e r e .  High c l a s s  r e s i d e n t i a l  and f a s h i o n a b l e
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s h opp ing  a r e a s  a r e  a l s o  p r e s e n t  i n  t h i s  ward e s p e c i a l l y  in  
Colaha d i s t r i c t .
1 : A s h a rp  c o n t r a s t  w i th  t h e  CBj i n  t e rm s  of  l and  use  
i s  s een  in  t h e  e a s t e r n  h a l f  of  t h e  in d i g e n e o u s  core  a r e a .  
T e r t i a r y  f u n c t i o n s ,  r e t a i l ,  w h o le s a l e  t ra.de a.ncl sm al l  s c a l e  
i n d u s t r i e s  o f  t h e  i n f o r m a l  economy a.re i n t e r m i x e d ,  p r o d u c in g  
a co m b in a t io n  o f  i n t e n s i v e  and d i v e r s e  l a n d  use  f u n c t i o n s .
‘. 'ho lesa le  and w arehous ing  dominate  i n  the  ex t reme e a s t e r n  
p a r t  of  th e  ward t o g e t h e r  w i th  godowns ( s t o r e  h o u s e s ) ,  t h i s  
'bein ' '  m a in ly  a r e f l e c t i o n  of  i t s  c l o s e  p r o x i m i t y  t o  tl :e docks 
area.,  hos lems  p redom ina te  i n  t h i s  ward and p r o v id e  c u l t u r a l  
and e t h n i c  d i s t i n c t i o n .
lAkB G : A d i s t i n c t i v e  f e a t u r e  o f  t h e  w e s t e rn  p a r t  o f  t h e
in d i g e n e o u s  core a r e a  i s  th e  l a c k  of  s p a t i a l  o r g a n i s a t i o n .
Land use  i s  c h a o t i c a l l y  mixed up.  Bazaans  and m arke ts  
d o m in a te ,  p r o v i d i n g  an e x c e l l e n t  example of  a ' t y p i c a l '
I n d i a n  u rb a n  l a n d s c a p e .  Although t h e  k o r t  a r e a  ac c o u n t s  f o r  
t h e  m a jor  a d m i n i s t r a t i v e  f u n c t i o n s ,  i t  i s  h e r e  a l s o  t h a t  
b u s i n e s s  a c t i v i t y  i s  t h r i v i n g .  Corn, c o t t o n  and b u l l i o n  
exchanges  a r e  l o c a t e d  he re  a l o n g  w i th  th e  a g g l o m e r a t io n  of  
Diamond m erchan ts  and G o ldsm i th s .  A s i a ’ s b i g g e s t  t e x t i l e  
t r a d i n g  complexes ,  h u l j i  J e t h a  and 1’angalda.s ma.rkets a r e  a l s o  
l o c a t e d  h e r e .
The ' h i g h  r e n t '  r e t a i l i n g  o u t l e t s  and o f f i c e s ,  i n i t i a l l y  on th e  
ground f l o o r s  a re  now s t e a d i l y  e x t e n d i n g  t h e m s e lv e s  t o  t h e  
upper  f l o o r s ,  p u sh ing  t h e  r e s i d e n t i a l  f u n c t i o n s  s t e a d i l y  
ou tw ards  i n t o  the  su b u rb s .
VhJlD D: The e a s t e r n  d i s t r i c t  o f  t h i s  ward, namely ,  hhe twadi
and Airgaum i s  a c o n t i n u a t i o n  of  t h e  in d i g e n e o u s  a r e a  w i th  
s i m i l a r  l a n d  use f u n c t i o n s  t o  Ward C. The w e s t e r n  h a l f  of  
t h i s  ward i s  a h ig h  c l a s s  r e s i d e n t i a l  a r e a ,  t h e  p r o x im i ty  
t o  t h e  sea hav ing  made i t  an a t t r a c t i v e  r e s i d e n t i a l  a r e a  
f o r  t h e  w e a l th y .  Banjo  and D i m i t r i o u  ( 198O) n o te d  t h a t  i t  i s  
common f o r  r e s i d e n t i a l  a r e a s  of  c o l o n i a l i s t s  to  be a d j a c e n t  
t o  t h e  b u s i n e s s  a n d . commercial  s e c t o r .  The mansions  and
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v i l l a s  have now been  s u p p l a n t e d  by  lu x u ry  h ig h  r i s e  a p a r t m e n t s  
due t o  t h e  e s c a l a t i n g  l a n d  c o s t s .  I l l u s t r a t e d  Weekly ( I 98O, lO) 
c a l c u l a t e d  t h a t  an apa r tm e n t  i n  t h i s  l o c a l i t y  c o s t s  Hs. 2 ,000  
per '  s c .  f t .  i n  c o n t r a s t  t o  an a p a r tm e n t  i n  t h e  suburbs  which 
c o s t s  Rs. 200 pe r  s c ,  f t .
.•.'AnD : T h i s  i s  a zone of  h i g h l y  mixed l a n d  u s e s .  R e s i d e n t i a l
l a n d  use  i s  i n t e r m i x e d  w ith  commercial  a c t i v i t y  and s m a l l  sca. le 
i n d u s t r i a l  workshops and the  s o u t h e r n  p a r t  o f  t h i s  ward i s  
o c cu p ied  by  t e x t i l e  m i l l s .
..'Ax-.DS k & G : -hese two wares house  t h e  o ld  i n d u s t r i a l  co re  o f
t h e  f i r s t  t e x t i l e  m i l l s  t l w t  have been  a l l  p e r v a s i v e  i n  Bombay's 
deve lopm en t .  Also p r e s e n t  in  t h i s  m i l l  a r ea  a r e  p o c k e t s  o f  
r e s i d e n t i a l  chaw l- type  t e n e m e n t s .  The l a c k  of s e g r e g a t i o n  of  
r e s i d e n t i a l  and i n d u s t r i a l  f u n c t i o n s  c o n s t i t u t e s  s e r i o u s  problems 
as a r e s u l t  of  th e  e x i s t e n c e  of  a l a r g e  number o f  heavy i n d u s t r i e s ,  
e s p e c i a l l y  on the  e a s t ,  which a r e  i n t e r m i x e d  w i th  r e s i d e n t i a l  
l a n d  u s e s .  'This i n d u s t r i a l  n u c l e u s  was i n i t i a l l y  d e s ig n e d  t o  be 
o u t s i d e  t h e  c i t y  (Chapte r  2 . 1 ; .  The n o r th w ard  e x p a n s io n  t h a t  
has  t a k e n  p l a c e  was no t  v i s u a l i z e d .  E f f e c t i v e l y ,  t h e  i n d u s t r i e s  
a r c  now s i t u a t e d  i n  t h e  g e o g rap h ic  c e n t r e  o f  t h e  c i t y ,  f a r  from 
a p r o p i t i o u s  l o c a t i o n .  The e s t a b l i s h m e n t  of  i n d u s t r i a l  a r e a s  i n  
t h e  i n n e r  and  midd le zones  of  Bombay I s l a n d  i s  d e f e c t i v e  and ha.s 
c r e a t e d  numerous s p a t i a l  and s o c i a l  problems f o r  t h e  i n d u s t r i e s  
th e m s e lv es  and t h e  w orkers  who have t o  f a c e  t r a n s p o r t  problems 
g e t t i n g  t h e r e .  Bombay has  an e x t r e m e l y  h ig h  c o n c e n t r a t i o n  of  
i n d u s t r i e s .  I n d u s t r i a l  zones a r e  d i s p e r s e d  over  t h e  c i t y  a r e a  
b u t  t h e r e  i s  a p a r t i c u l a r l y  marked c o n c e n t r a t i o n  i n  Wards 
E, F and C-.
H a r r i s  ( 1 978 , 26 ) e s t i m a t e d  t h a t  a  low p r o p o r t i o n ,  29/ : , o f  th e  
l a n d  i n  Bombay I s l a n d  i s  used  f o r  r e s i d e n t i a l  pu rp o s es  and 
even i f  r e s i d e n t i a l  i n t e r m i x e d  w i th  o t h e r  l e n d  u s e s  i s  i n c l u d e d  
the  p e r c e n t a g e  s t i l l  t o t a l s  32/ o n ly .
The l a n d  use  p a t t e r n  o f  Bombay I s l a n d  emerges as  a  co n fu s e d  
p i c t u r e  o f  h i g h l y  mixed u s es  t h a t  have deve loped  amorphously  
over  ih e  o a s t  s i x  d e c a d e s .  C lo s e r  s c r u t i n y  of  t h e  l a n d  use
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map r e v e a l s  t h a t  t h e r e  i s  a c e r t a i n  p a t t e r n  t o  th e  o r g a n i z a t i o n .  
Thp two r a i I w a y s  t h a t  t r a v e r s e  t h e  i s l a n d  d i v i d e  i t  up i n t o  
t h r e e  p a r t s .  The e a s t e r n  p o r t i o n  i s  o c cu p ied  by  p o r t  a c t i v i t y  
which i n c l u d e s  docks ,  warehouses  and w h o le s a le  a r e a s .  The 
w e s t e r n  p o r t i o n  i s  p r e d o m in a n t ly  a h igh  c l a s s  r e s i d e n t i a l  a r e a  
w i th  commercial  complexes t h a t  has  emerged i n  r e c e n t  y e a r s .
The c e n t r a l  and n o r t h e r n  p o r t i o n  o f  t h e  i s l a n d  be tween th e  
r a i l w a y  l i n e s  houses  t h e  CBD i n  t h e  s o u th  and b o t h  l a r g e  and 
sm a l l  s c a l e  i n d u s t r i e s  t o g e t h e r  w i t h  middle and  low income 
r e s i d e n c e s .  Broad land  use zones  conce a l  xhe misuse  of  l a n d ,  
bu t  i t  i s  h e r e  a t  t h e  micro l e v e l  t h a t  th e  most e x t r a o r d i n a r y  
examples o f  m i s u t i l i z a t i o n  o c c u r s .  Although  t h e  condensed  
and compact  l a n d  use  p a t t e r n  may be m i s t a k e n  f o r  i n t e n s e l y  
u sed  s p a c e ,  H a r r i s  ( l p 7 8 , 8o) s u g g e s t s  t h a t  ' I n t e n s i t y  o f  
l a n d  use  i n  LDC c i t i e s  i s  n o t o r i o u s l y  poo r .  Hefinement o f  
l a n d  use  i n  CBD i s  s t i l l  a s low p r o c e s s  . . .  poor  u t i l i z a t i o n  
of  l a n d  i n  t h e  c e n t r a l  a r e a  i s  one a s p e c t  of  t h e  g e n e r a l  
u n d e r u t i l i s a t i o n  of  Bombay's e x i s t i n g  c a p a c i t y ,  t h e r e  i s  
a p p e a ra n c e  o f  o v e r u t i l i z a t i o n ,  b u t  i t  i s  a poor  l e v e l  of  
o r g a n i z a t i o n  ' .  The l a n d  use on Bombay I s l a n d  i s  not  op timal ly-  
o r g a n i z e d  w i th  th e  c o r r e c t  a c t i v i t i e s .
S a l s e t t e  I s l a n d ,  n o r t h  of  hahim Greek r e p r e s e n t s  th e  d o rm i to ry  
a r e a  of  Bombay c i t y .  The development p a t t e r n s  o f  t h e  i s l a n d  
have c l o s e l y  and c l e a r l y  a l i g n e d  th e m s e lv e s  t o  t h e  major- 
t r a n s p o r t  a r t e r i e s ,  r e p r e s e n t i n g  r i b b o n - t y p e  deve lopment .
The su b u rb an  e l e c t r i f i e d  r a i l w a y  s e r v i c e ,  e x p r e s s  highways and 
t r u n k  r o a d s  have s t r o n g l y  i n f l u e n c e d  th e  c i t y  s t r u c t u r e  and 
l a n d  use  p a t t e r n .  H u lka rn i  -1975 ) r i v e s  a d e t a i l e d  a n a l y s i s  
o f  t h e  r e t a i l  end a n c i l l a r y  s e r v i c e s  i n  s u b u rb a n  Bombay and 
t h e  i n f l u e n c e  of  r a i l  s t a t i o n s  on l o c a t i o n  o f  l o c a l  r e t a i l  
t r a d e .  He found  thax t h e  r e t a i l  shops  which a r e  b o th  m u l t i ­
f u n c t i o n a l  i n  n a t u r e  "nd d i v e r s e  i n  t h e  goods and s e r v i c e s  
o f f e r e d .  Th is  c l u s t e r i n g  of  market  r e t a i l  o u t l e t s  and 
r e s i d e n c e s  around t h e  t r a n s p o r t  a c c e s s  p o i n t s  con f i rm s  t h e  
a l r e a d y  n o te d  im por tance  of  t r a n s p o r t  ne twork  i n  i n f l u e n c i n g  
th e  s t r u c t u r e  of  l a n d  use p a t t e r n s  on S a l s e t t e  I s l a n d .
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The w e s t e r n  p o r t i o n  of  t h e  i s l a n d  e x t e n d i n r  f r o T  Enndra  t o  
B o r i v l i  i s  p r e d o m in a n t ly  e d o r m i to r y  r e s i d e n t i a l  zone.  P lanned  
i n d u s t r i a l  e s t a t e s  n o r t h  o f  A n d h e r i , e s p e c i a l l y  i n  J o ^ e s h w a r i ,  
Goregaon,  l i a lad  and K a n d iv l i  have emerged a l o n g  t h e  a r t e r i a l  
ro a d s  h u t  t h e y  have no t  deve loped  i n  i n t e n s i t y  and im por tance  
as  t h o s e  i n  t h e  e a s t e r n  s u h u rh s .  The e a s t e r n  p o r t i o n  of  t h e  
i s l a n d  e x t e n d i n g  from Kur la  t o  k u lund  i s  p r i m a r i l y  r e s i d e n t i a l -  
c u m - i n d u s t r i a l  a r e a .  The l o c a t i o n  o f  t h e  h a r h o u r  on th e  e a s t  
and improved  a c c e s s i b i l i t y  have been  i n s t r u m e n t a l  in  s t i m u l a t i n g  
t h e  i n d u s t r i a l  development  o f  t h i s  r e g i o n .
Land be tween  th e  r a i l w a y  l i n e s  i s  occu p ied  by t h e  a i r p o r t  i n  th e  
s o u th ,  Government m i lk  co lony i n  t h e  c e n t r e  and by th e  N a t i o n a l  
P a rk  and t h r e e  l a k e s  i n  th e  n o r t h  and ea .s t .  These natuna. l  b a r r i e r s  
occupy o n e - q u a r t e r  of  t h e  t o t a l  a r e a .  They have s e v e r e l y  
i n h i b i t e d  t h e  e a s t - w e s t  t r a n s p o r t  c o n n e c t io n s  and the  l a c k  of  
t r a n s p o r t  l i n k s  has  i n  t u r n  impeded t h e  economic development of  
t h e  a r e a .  Where no p h y s i c a l  b a r r i e r s  a r e  p r e s e n t  as  i n  t h e  
s o u t h e r n  p o r t i o n  of  t h e  i s l a n d ,  u rb a n  sp raw l  has  been  c o n t in u o u s .  
The a r e a  be tween  th e  C e n t r a l  and Wes tern  r a i l w a y s ,  s o u th  of  
Ghatkopar  and  Andheri i s  w e l l  d ev e lo p e d .  Wards ' A ' ,  ' P '  and 
' R ’ a l o n g  K a lad  and Kanor i  c r e e k  and Ward 'R '  and  *T’ a l o n g  
Thana c r e e k  have l a r g e  s t r e t c h e s  o f  marshy l a n d  which a r e  open 
and r em a in  undeve loped .
Trombay i n  the s o u t h - e a s t  o f  th e  i s l a n d  h o u ses  a heav;;/ c o n c e n t r a ­
t i o n  o f  i n d u s t r i e s  i n c l u d i n g  r e f i n e r i e s ,  f e r t i l i z e r  p l a n t s  and 
an a tom ic  en e rg y  p l a n t .  The l o c a t i o n  o f  t h e  p o r t  i n  c l o s e  
p r o x i m i t y  has  f a v o u re d  t h e  development of  i n d u s t r i e s  dependen t  
upon im p o r t e d  raw m a t e r i a l s  and c rude  o i l .  Deshpande and 
Arunachalam ( 1980) i d e n t i f y  t h e  d i f f e r i n g  c h a r a c t e r i s t i c s  o f  
towns a l o n g  th e  r a i l w a y  l i n e .  They n o te  t h a t  tovms can be 
g e n e r a l l y  c a t e g o r i z e d  a s : -
1 . I n n e r  suburbs  l o c a t e d  on t h e  u rban  f r i n g e  which 
e x t e n d  t o  Andheri i n  t h e  wes t  and Ghatkopar in  
i n  t h e  e a s t .
2.  Ex tended  s u b u r b s ,  l o c a t e d  on t h e  r u r a l  f r i n g e  which 
e x t e n d s  as f a r  as  D ah isa r  i n  t h e  west  and Thana in 
t h e  e a s t .
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ihxG d i s t i n c t i o n  i s  b a s e d  on ohe l a n d  use c o m pos i t ion  and 
d e n s i t y .
A lthough i n d u s t r i a l  a c t i v i t y  i s  s p r e a d i n g  i n  t h e  s u b u r b s , 
t h i s  i s  m a in ly  i n  a d d i t i o n  to  and no t  a r e p la c e m e n t  o f  t h e  
heav^a c o n c e n t r a t i o n  of  i n d u s t r i e s  i n  th e  c e n t r a l  and n o r t h e r n  
p o r t i o n s  o f  Bombay I s l a n d .  U n l ike  t h e  t r e n d  i n  DC c i t i e s ,  
where t h e r e  has  been  a n o t i c e a b l e  exodus of  i n d u s t r i a l  a c t i v i t y  
from t h e  c e n t r a l  c i t y  t o  xhe more s p a c io u s  o u t l y i n g  subu rbs ,  
b e c a u s e  t h e y  cannot  p ro c u re  th e  r e r u i s i t e  space f o r  ex p an s io n ,  
i n d u s t r i e s  i n  Bombay remain  s t r o n g l y  a t  t h e i r  p o in t  of  i n c e p t i o n ,  
showing no r e a l  s i g n s  o f  r e l o c a t i o n ,  on ly  f u r t h e r  growth and 
e x p a n s io n  i n  t h e  s u b u r b s .
The i j . n . C .  ( 1964 , 38 ) found t h a t  G r e a t e r  Bombay which has  an 
a r e a  of  0 . 1% of  th e  t o t a l  a r e a  of  k a h a r a s h t r a  s t a t e ,  a c c o u n t s  
f o r  more t h a n  one t h i r d  of  t h e  f a c t o r i e s  i n  t h e  s t a t e .  Wore 
t h a n  75/- o f  th e  f a c t o r i e s  i n  G r e a t e r  Bombay a r e  l o c a t e d  on 
Bombay I s l a n d .  Wards G, D and B a l o n e  accoun t  f o r  42t of  
f a c t o r i e s  i n  G r e a t e r  Bombay. The s o u t h e r n  p a r t s  of  wards ? 
and G c o m p r i s i n g  W o r l i ,  P a r e l  and  Sewri a r e a  acc oun ts  f o r  15/* 
T h e r e f o r e ,  a p p r o x im a te ly  %7% of  t h e  i n d u s t r i e s  a re  l o c a t e d  in  
a more o r  l e s s  c o n t in u o u s  b e l t  r a n g i n g  from Dadar i n  th e  n o r t h  
t o  Carnac Road i n  t h e  s o u th .  The i n d u s t r i e s  l o c a t e d  in  t h e  
su b u rb s  a r e  mere appendages  t o  t h e  i n d u s t r i e s  i n  th e  c i t y  and 
o f t e n  r e t a i n  s t r o n g  t i e s  v:i‘:h them, Bombay I s l a n d  c o n t in u e s  
t o  be t h e  f o c u s  o f  i n d u s t r i a l  c o n c e n t r a t i o n  i r r e s p e c t i v e  of  
t h e  g r o s s l y  i n a d e q u a te  s e r v i c e s ,  u t i l i t i e s  and  f a c i l i t i e s .  
Reasons f o r  such i n d u s t r i a l  c o n c e n t r a t i o n  can m ain ly  be 
a t t r i b u t e d  t o  g e o g r a p h i c a l  i n e r t i a  and th e  e x t e r n a l  and 
a g g l o m e r a t i o n  economies c r e a t e d  by  th e  l a r g e  c o n c e n t r a t i o n  o f  
p o p u l a t i o n  and economic a c t i v i t y .  The e n t i r e  i n d u s t r i a l  
l o c a t i o n  p o l i c y  i n  and around Bombay has  been  haphaza rd  and 
p i e c e m e a l  due t o  t h e  i r r a t i o n a l  approach  t a k e n  by th e  
a u t h o r i t i e s .
H a r r i s  \ i 9 7 8 , 12?) p o i n t s  out  t h a t  ' t h e r e  i s  an i n h e r e n t  
oroblem i n  LDC c i t i e s  s in c e  t h e r e  i s  no c o n c e p tu a l  framework
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about i n d u s t r i a l  and u rban  l o c a t i o n  w i t h i n  which i t  becomes 
p o s s i b l e  t o  u n d e r s t a n d  th e  f o r c e s  o f  c e n t r a l i z a t i o n  and 
d i s p e r s a l  ' .
P r o x i m i t y  o f  S a l s e t t e  I s l a n d  to  Bombay I s l a n d ,  a l ignm en t  o f  t h e  
t r a n s p o r t  sys tem and l o c a t i o n  o f  t h e  r a i l  a c c e s s  p o i n t s  have 
a l l  i n f l u e n c e d  th e  s t r u c t u r e  o f  suburban  development .  The whole 
01 S a l s e t t e  I s l a n d  can to c a y  be r e g a r d e d  as a c o n u r b a t i o n ,  
h a v in g  amalgamated  many of t h e  sm a l l  towns w i t h i n  i t .  Economic
t i e s  and t h e  c l o s e  i n t e r r e l a t i o n s h i p  between t h e  two i s l a n d s  i s
paramount and  i s  r e f l e c t e d  i n  t h e  t r a n s p o r t  and t r a f f i c  problems 
t h a t  a r e  e v i d e n t  i n  t h e  c i t y  a r e a .  Bombay i s  by  any s t a n d a r d s  
a l i n e a r  c i t y  and s u c c e s s i v e  e x p a n s io n s  of  t h e  c i t y  n o r th w a r d s ,  
from t h e  even more e c c e n t r i c a l l y  l o c a t e d  C5B ha.s b rough t  many 
p ro b lem s -G iv e n  th e  g e o g r a p h i c a l  c h a r a c t e r i s t i c s  of  th e  c i t y  s i t e  
i t  i s  d o u b t f u l  i f  i t  cou ld  have been  o t h e r w i s e .
Prom t h e  l a n d  use p a t t e r n ,  i t  can  be seen  t h a t  a heavy
c o n c e n t r a t i o n  of  economic f u n c t i o n s  i s  c l u s t e r e d  i n  t h r e e  wards ,  
namely,  ' A ' ,  ' B ' and 'O ’ , i n  t h e  s o u th e r n  p a r t  o f  Bombay I s l a n d ,  
w h i le  t h e  r e s i d e n t i a l  a r e a s  have sp raw led  l i n e a r l y  a lo n g  th e  
t r a n s p o r t  a r t e r i e s  f o r  over 60 Ian n o r th w a rd s .  I f  development 
p o l i c i e s  canno t  s low down t h i s  e x p l o s i v e  and skewed growth 
t h e r e  w i l l  be a, g r e a t  wastage of  r e s o u r c e s .  H ajago lopan  
( 1962 , 4 0 ) p o i n t s  out  t h a t  i n  Bombay ' t h e  prob lems a re  due no t  
c n l y  t o  overg row th  b u t  a l s o  l a c k  o f  d e s ig n  in  t h a t  ,growth' .
In s p i t e  o f  t h e  s e r i o u s  r e s o u r c e  c o n s t r a i n t s  a land  use p a t t e r n  
ha.s b e e n  promoted which i s  no t  e a s y  t o  menage as  t h e  c o s t  
i n v o l v e d  i s  beyond th e  f i n a n c i a l  competence of  t h o s e  who p l a n .  
The co n te m p o ra ry  l a n d  use  p a t t e r n  of  Bombay does  not  conform 
t o  any one of  t h e  c o n v e n t i o n a l  c i t y  s t r u c t u r e  models  o f  
B urgess  ( 1925 ) - c o n c e n t r i c  development ,  Jloyt i 193? ) - s e c t o r  
deve lopm en t ,  nor  Ullman and K a r r i s  l l 945) - ^ % R t i - n u c l e i  
d eve lopm en t ,  a l t h o u g h  c e r t a i n  e l em en t s  of  each  a r e  r e p r e s e n t e d  
i n  p a r t i c u l a r  p o r t i o n s  o f  th e  c i t y .  Deshpande and inunachalam 
( 1980 , 13 ) d e m o n s t r a t e d  t h a t  Von Thunen ty p e  l a n d  use  r i n g s  
a round  t h e  c i t y  can be obse rved ,  e s p e c i a l l y  t h e  w e s te rn
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c o a s t a l  s t r i p  which has  had l i t t l e  i n d u s t r i a l  p e n e t r a t i o n .  
C on t inued  a g r i c u l t u r a l  p r o d u c t i o n  i n  t h i s  zone and i t s  r e a d y  
a c c e s s i b i l i t y  t o  t h e  c i t y  r e f l e c t s  t h e  Von Thunen model of  
e g r i  c u l t u i ' a l  a c t i v i t y  around a. c i t y  m a r k e t .
I t  i s  becoming e v i d e n t  t h a t  a w e l l - o r g a n i z e d  s t r u c t u r a l  
a r rangem en t  o f  l a n d  use i s  v i t a l  f o r  a c i t y  i f  i t  i s  t o  
f u n c t i o n  e f f i c i e n t l y  and t h i s  i s  p r e c i s e l y  what Bombay l a c k s .
The d i s t r i b u t i o n  o f  l a n d  use i s  n o t i c e a b l y  skewed with  t h e  
c i t y  h a v i n g  s p re a d  out  in  a d i s o r g a n i z e d  and d i s o r d e r l y  f a s h i o n .  
Land use  p a t t e r n s  govern  t h e  t r a f f i c  g e n e r a t i o n  i n  r e l a t i o n  t o  
t h e  volume end d i s t r i b u t i o n  of  p a s s e n g e r  t r i p s .  An im p o r t a n t  
r e l a t i o n s h i p  e x i s t s  between t r a v e l  demand and th e  l o c a t i o n  
o f  employment ( t r a f f i c  a t t r a c t i n g )  and r e s i d e n t i a l  ( t r a f f i c  
g e n e r a t i n g )  a r e a s .  Th is  w i l l  be d i s c u s s e d  i n  t h e  f o l l o w i n g  
s e c t i o n .
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2 . 4  POPULATION ..ijj EKPLUY1-..T-.T
Kevin -  d i s c u s s e d  t h e  l a n d  use p a t t e r n  of  G r e a t e r  Bombay, i t  
becomes a p p a r e n t  t h a t  i t s  d i s t o r t e d  land  use  p a t t e r n  i s  a 
ma jor cause  o f  th e  t r a n s p o r t  p rob lems t h a t  t h e  c i t y  f a c e s .
The p r im a r y  o b j e c t i v e  of  t h i s  a n a l y s i s  i s  t o  show th e  
magnitude  and s p a t i a l  d i s t r i b u t i o n  of  p o p u l a t i o n  and 
employment i n  G r e a t e r  Bombay. They a re  t h e  hey  p a r a m e te r s  
p r o v i d i n g  e m p i r i c a l  r e a s o n s  f o r  t h e  s e v e r i t y  of  t h e  t r a n s p o r t  
p r o b le m s .
D e n s i t i e s  a r e  b a sed  on census  boundary  e n u m e r a t i o n s ,  b o th  
wardwise and d i s t r i c t  d i v i s i o n s  (Appendix I I ) .  There a r e  
f i f t e e n  wards i n  G r e a t e r  Bombay and t h e s e  a r e  i n  t u r n  d i v i d e d  
up i n t o  88 d i s t r i c t s .  These d i v i s i o n s  were made i n  166% by 
th e  k u n i c i p a l i t y . P o p u la t i o n  d e n s i t y  i n d i c a t e s  t h e  degree  of  
p h y s i c a l  ove rc row d ing ,  c o n g e s t i o n  and t h e  i n t e n s i t y  o f  demand 
f o r  c i v i c  s e r v i c e s .
P o p u l a t i o n  t r e n d s  be tween  1971-81 r e v e a l  some i n t e r e s t i n g  
v a r i a t i o n s .  P o p u l a t i o n  on Bombay I s l a n d  has  more or  l e s s  
rem a in ed  s t a t i c  w h i le  t h e  p o p u l a t i o n  on th e  p e r i p h e r y  has  
expanded  r a p i d l y  outward  a t  a  lower  av e ra g e  d e n s i t y .  Bombay 
I s l a n d  i n  1971 had %1.4% of G r e a t e r  Bombay's p o p u l a t i o n  b u t  by 
1981 i t s  p e r c e n t a g e  had d e c r e a s e d  t o  39*8/1. T h i s  i n d i c a t e s  
t h a t  t h e  su b u rb s  have had a h i g h e r  demographic  growth  r a t e  
t h a n  Bombay I s l a n d .  In  te rms of  t h e  s h a re  of  a b s o l u t e  g r o w t h , 
t h e  s u b u rb s  a b s o rb ed  60% of a d d i t i o n a l  p o p u l a t i o n ,  2 .26  m i l l i o n ,  
For  t h e  f i r s t  t im e  more people  l i v e  i n  t h e  su b u rb s  t h a n  on 
Bombay I s l a n d .  The p o p u l a t i o n  i n  some wards o f  Bombay I s l a n d  
has  c e a s e d  t o  grow and some have even been c h a r a c t e r i z e d  by 
d e c l i n i n g  p o p u l a t i o n .  The p o p u l a t i o n  w i t h i n  Bombay I s l a n d  
i s  n o t  e v e n l y  d i s t r i b u t e d  and marked v a r i a t i o n s  e x i s t  be tween  
d i f f e r e n t  d i s t r i c t s .
A c l o s e r  e x a m in a t io n  o f  th e  d a t a  r e v e a l s  t h a t  wards ' B ' ,  ' C' 
and 'L '  have had a n e t  d e c r e a s e  i n  p o p u l a t i o n  o v e r  1971 , w i th  
ward ' C' h a v i n g  th e  l a r g e s t  p e r c e n t a g e  d e c l i n e  of  - 2 0 .%^  
(Appendix I I ) .  This  has  mainly  r e s u l t e d  from t h e  f a c t  t h a t
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l and  u s e s  have undergone  change from r e s i d e n t i a l  t o  t e r t i a r y  
and q u a t e r n a r y  a c t i v i t y .  D esp i te  l o s s  of  p o p u l a t i o n ,  t h e  h i g h e s t
r e s i d e n t i a l  d e n s i t i e s  s t i l l  occur  i n  ward ' C  a t  UOA p e r s o n  per
ha .  (Gore,  1978,  4 1 7 ) .  The d i s t r i c t  of  Bhuleshwar  c l a im s  to  
have one o f  t h e  h i g h e s t  d e n s i t i e s  i n  t h e  w or ld  a t  2990 p e r s o n  
p e r  h a . ,  a t  what Bombay Civ ic  T ru s t  (1970,  3) c a l l  ' a n t  h i l l  
d e n s i t y ' .
E a r l y  development i n  t h e  sou th  of  t h e  c i t y  and t h e  absence  of
land  use  c o n t r o l  p e r m i t t e d  the  e n t i r e  s i t e  t o  be b u i l t  upon
w i th  l i t t l e  a t t e n t i o n  p a i d  to  t h e  p r e r e q u i s i t e s  of  open 
s p a c e s ,  l i g h t i n g ,  v e n t i l a t i o n ,  d e n s i t y  and o t h e r  c i v i c  
r e q u i r e m e n t s ,  ha rd  'A'  shows a n e t  g a in  i n  p o p u l a t i o n ,  t h i s  
i s  b e c a u se  of  th e  development of  t h e  r e c l a i m e d  a rea  under  t h e  
Backbay R e c lam a t io n  scheme i n  t h e  s o u th e r n  d i s t r i c t  o f  Cola.ba. 
T h is  i s  t h e  on ly  d i s t r i c t  of  t h e  ward t h a t  has  g a ined  any 
s u b s t a n t i a l  p o p u l a t i o n ,  hav ing  a growth r a t e  of  8 9 . r i v i n g  
i t  an i n c r e a s e  i n  p o p u l a t i o n  d e n s i t y  from 129 p e r s o n s  p e r  ha.
i n  1971 t o  243 p e r s o n s  pe r  ha.  i n  I 98I .
h a r d  ’D ' , e x c e p t i n g  d i s t r i c t s  of  ha lkeshw ar  and I'ahalaxmi.,  
have l o s t  p o p u l a t i o n ,  however,  t h e  n e t  d e n s i t y  has  remained
abou t  e q u a l  t o  t h a t  of  1971 a t  %79 p e r s o n s  p e r  ha .  Th is
f a i r l y  h i g h  d e n s i t y  can be a t t r i b u t e d  to  t h e  v e r t i c a l  
development t h a t  has  o c c u r r e d  on t h e  west  c o a s t .  The n o r t h e r n  
s e c t i o n  o f  t h e  is land ,  i s  a n o t h e r  a r e a  of  ex t reme h igh  d e n s i t y  
h a rd s  and 'G ' h a v i n g  had n e t  g a i n s  in  p o p u l a t i o n  o f  19 . 8%
and 18 . 9 /“ r e s p e c t i v e l y .  However, t h e  g a i n s  a r e  no t  s i g n i f i c a n t  
enough t o  p r e v e n t  t h e  d e c l i n e  of  t h e ’sha re  of  t h e  i s l a n d s  
t o t a l  p o p u l a t i o n  w i th  r e s p e c t  t o  t h e  su b u rb s .  Growth on 
Bombay I s l a n d  has  p r e d o m in a n t ly  t a k e n  p l a c e  i n  t h e  i n d u s t r i a l  
w a r d s .
A d e c l i n e  i n  u rban  d e n s i t y  r a t e s  over  1971 does no t  prove  t h a t  
t h e r e  h a s  been  a d e c l i n e  i n  t h e  p h y s i c a l  grovrfch of  t h e  c i t y .  
P o p u l a t i o n  i n  G r e a t e r  Bombay has  been  growing on th e  p e r i p h e r y  
and t h i s  can be shown by th e  growth r a t e s  and d e n s i t y  i n  th e  
suburban  w ards .  A l l  t h e  wards i n  t h e  suburbs  show h igh  n e t
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p o p u l a t i o n  i n c r e a s e s .  The e a s t e r n  suburbs  w ards ,  ' E ' ,  ' i - . ' ,
’R' and 'T '  r e g i s t e r e d  h i g h e r  r a t e s  of  growth th a n  th e  
w e s t e rn  s u b u r b s ,  wards AT,  ' P '  &nd w e s te rn  subu rbs
had an a v e ra g e  growth r a t e  of  75 . 4) and w e s t e r n  suburbs  had 
an a v e ra g e  growth  r a t e  o f  6 6 .4 k .  The o v e r a l l  d e n s i t i e s  be tween 
th e  tv;o do no t  v a r y  much, 135 p e r s o n s  pe r  ha .  f o r  t h e  e a s t e r n  
su b u rc s  as  compared t o  139 p e r s o n s  p e r  ha .  i n  t h e  w e s t e r n  
suDurbs.  The e a s t  c o a s t  exp an s io n  has  g a i n e d  momentum 
beca u se  of  t h e  c o n s t r u c t i o n  of  Vashi Br idge  which co n n e c t s  
S a l s e t t e  I s l a n d  to  m a in land  I n d i a .
V;hen a n a l y s i s  i s  made be tween i n n e r  and o u t e r  s u b u r b s , th e  
s p a t i a l  v a r i a t i o n  i s  more marked.  V.'hile t h e  i n n e r  s u b u rb s ,  
wards , 'A'  and ’ r e c o r d e d  a 6 2 . 6; i n c r e a s e
in  p o p u l a t i o n ,  th e  o u t e r  su b u rb s ,  w a r d s , ’P ’ , ’T ’ and ’P '  
r e c o r d e d  a growth r a t e  of 97 . 2%. This  i n d i c a t e s  t h a t  g rowth  
i s  t a k i n g  p l a c e  a t  a f a s t e r  pace i n  th e  o u t e r  s u b u r b s ,  where 
t h e r e  i s  more l a n d  f o r  development .  The t e n d e n c y  toward
outward  s p a t i a l  growth has  im p o r ta n t  i m p l i c a t i o n s  f o r  t r a n s p o r t ­
as  demand i s  d i s p e r s e d  a t  lower d e n s i t y  ( P i g .  2 . 7 ) .
Suburban wards have e x p e r i e n c e d  h ig h  growth r a t e s .  Tard  Hi' 
i n  t h e  e x t e n d e d / w e s t e r n  suburbs  r e g i s t e r e d  t h e  h i g h e s t  g rowth  
r a t e  i n  G r e a t e r  Bombay of  138%, t h e  d i s t r i c t  o f  I .agathane 
r e g i s t e r e d  a s t a g g e r i n g  grovrth r a t e  of  34 4?%
The i n f l u e n c e  of  r a i l  and a r t e r i a l  roa.ds on t h e  d e n s i t y  
p a t t e r n  i n  t h e  suburbs  i s  d i s c e r n i b l e .  I t e i e r  ( l 9 7 0 ,  27) has  
p o i n t e d  ou t  an i n t e r e s t i n g  r e l a t i o n s h i p  be tween  l o c a t i o n  of  
r a i l w a y  s t a t i o n s  and d e n s i t y  o f  development  "Bombay subu rbs  
a r e  b e i n g  b u i l t  up a t  f o u r  t o  e i g h t  s t o r e y s  n e a r  t h e  r a i l w a y  
s t a t i o n s  and t h r e e  t o  f o u r  s t o r e y s  w i t h i n  w a lk in g  d i s t a n c e  of  
i t  . . .  when th e  bus i s  u sed  t o  r e a c h  th e  s t a t i o n ,  b u i l d i n g
h e i g h t  d rops  t o  one t o  two s t o r e y s " .
The dense  c o n c e n t r a t i o n  around  t h e  suburban  t r a n s p o r t  nodes  
i s  now b e i n g  f o l l o w e d  by  a r e c e n t  t e n d en cy  to w ard  i n - f i l l i n g  
of  low d e n s i t y  a r e a s  f a r t h e r  away from t r a n s p o r t  a c c e s s  p o i n t s .  
Thus g rowth  r a t e s  a r e  now g r e a t e s t  i n  t h e  e a s t  and west  c o a s t s
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r a t h e r  t h a n ,  as  i n  t h e  p a s t ,  c l u s t e r e d  around  t h e  railv.-ay 
s t a t i o n s  (Appendix I I ) .
The c i t y  as  a whole ap p e a r s  t o  r e f l e c t  t h e  g e n e r a l  r u l e  t h a t  
d e n s i t y  t e n d s  t o  f a l l  o f f  as  n e g a t i v e  e x p o n e n t i a l  f u n c t i o n  
of  i n c r e a s i n g  d i s t a n c e  from CBD (Brush ,  i 960 ) (F ig .  2 . 8 ) .  
h o s t  p a r t s  of  wards ' C ,  'D'  and ’E'  have no l a r g e  open
s p a c e s  and i t  i s  h e r e  where t h e  p o p u l a t i o n  d e n s i t y  i s  h i g h e s t .  
P r e s s u r e  o f  p o p u l a t i o n  w i t h i n  t h i s  l i m i t e d  a r e a  on Bombay I s l a n d  
and h ig h  l a n d  v a l u e s  have caused  peop le  t o  m i g r a t e  n o r th w a rd s .  
The e x i s t e n c e  o f  o v e r a l l  low d e n s i t y  l e v e l s  i n  t h e  suburbs  does 
no t  n e c e s s a r i l y  i n d i c a t e  an absence  of  overc row ding  l o c a l l y  
and t h e  c o n d i t i o n s  i n  p l a c e s  e re  much worse t h a n  th e  d e n s i t y  
f i g u r es  might  s u g g e s t .
At t h e  p r e s e n t  growth r a t e ,  i t  i s  no t  d i f f i c u l t  to  v i s u a l i z e  
G r e a t e r  Bombay h a v in g  over 10 m i l l i o n  people  by th e  nex t  
census  i n  I 99 I .  Th is  has  obvious  i m p l i c a t i o n s  from th e  p o i n t  
of  view of  u rban  s e r v i c e s ,  e s p e c i a l l y  t r a n s p o r t  demand.
Suburban e x p a n s io n  g r e a t l y  adds to  tl ie t r a f f i c  and t r a n s p o r t  
c o s t s  o f  d a i l y  commuting and a l s o  l e a d s  t o  an i n c r e a s e  i n  
i n t r a - u r b a n  movement. A d e c l i n i n g  p r o p o r t i o n  of  th e  work 
f o r c e  now l i v e  on Bombay I s l a n d .
A l though  i t  i s  im p o s s ib l e  to  p r e s c r i b e  a::optimum s i z e  c i t y  
b e c a u se  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  end soc io -ec onom ic  
c o n d i t i o n s  a r e  d i f f e r e n t  f o r  e a c h , i t  i s  i n c o n t e s t a b l e  t h a t '  
i n  r e l a t i o n  t o  Bombay’ s s p e c i f i c  l a n d  a r e a  and p r o v i s i o n  of  
t r a n s p o r t  s e r v i c e s  t h e  op t im a l  p o p u l a t i o n  s i z e  has  been 
e x ce ed ed .  The changes i n  p o p u l a t i o n  d i s t r i b u t i o n  must be 
seen  a g a i n s t  t h e  background  of  t h e  l o c a t i o n  o f  employment.
P a s t  t r e n d s  i n  growth and development of  Bombay have no t  
l a i d  p a r t i c u l a r  emphasis  on a b a l a n c e d  and r a t i o n a l  s i t i n g  
of  i n d u s t r i e s  and commercia l  a c t i v i t y  and t h i s  i s  e v i d e n t  
from t h e  p r e s e n t  d i s t r i b u t i o n  of  employment.
Data on t h e  number of  jo bs  i n  G r e a t e r  Bombay c l e a r l y  shows 
t h e  im n o r ta n c e  of  Bomcay I s l a n d  — i.ards -- t o  G as «he 
main employment o p p o r t u n i t y  a r e a ,  h a v in g  1 ,7 3 5 ,5 5 2  jo bs  i n
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1973 (Appendix I I I ) .  Thic i c  i n  c o n t r a s t  t o  t h e  suburbs  which 
hove ’ni'ich l e s s  employment o p p o r t u n i t y ,  h r v i n y  on ly  6 25 , 6A0 
jobs  i n  t o t c l .  Aig .  2 .9  shows t h e  p o p u l a t i o n  and ' f o r m a l '  
employment d i s t r i b u t i o n  in  G r e a t e r  Bombay. The o r i g i n a l  
c i t y  I s l a n d ,  e x t e n d in g  from Colaba t o  kahim h o l d s  74‘-' o f  t h e  
jobs  i n  G r e a t e r  Bombay bu t  has  on ly  ^ 0 .^ of  t h e  t o t a l  p o p u l a t i o n .  
In  c o n t r a s t ,  t h e  suburbs  have o n ly  265 o f  t h e  jo bs  b u t  60% o f  
i t s  p o p u l a t i o n .  This  i s  c r i t i c a l  from t h e  p o i n t  o f  view o f  
t r a n s p o r t  s i n c e  i t  l e a d s  so lo ng  j o u r n e y - t o - w o r h  t r i p s  and 
h ig h  work t r i p  d e n s i t i e s  in  Bombay sou th  as a d e c l i n i n g  
p r o p o r t i o n  of  the  employed p o p u l a t i o n  l i v e  on Bombay I s l a n d .
P o p u l a t i o n  d i s t r i b u t i o n  i s  showing si-'-ns of  a c e n t r i f u g a l  
e f f e c t  s i m i l a r  t o  th o s e  of  s u b u r b a n i z a t i o n  i n  DC c i t i e s  b u t  
on t h e  o t h e r  hand c e n t r i p e t a l  f o r c e s  a re  s t i l l  s t r o n g  and 
work ing  tow ards  c o n c e n t r a t i o n  o f  employment a c t i v i t y  i n  t h e  
s o u t h .
When t h e  job  d i s t r i b u t i o n  d a t a  i s  a n a l y s e d  wardwise ,  some 
i n t e r e s t i n g  t r e n d s  a r e  obse rved .  18 . 6' of  t h e  jobs  a re  l o c a t e d  
i n  ward 'A ’ , the  CaB, fo l l o w e d  by  ward 'G' which has  17.55' of  
th e  jo b s  and ,  as  n o te d  b e f o r e , t h i s  i s  t h e  i n d u s t r i a l  zone.
The in d i g e n o u s  core a r e a  has 13.35 p f  t h e  jo b s  and ward ' P ' 
h a v i n g  10.05^ o f  the  j o b s .  These f i v e  wards i n  Bombay I s l a n d  
a r e  th e  most im p o r ta n t  i n  te rm s  ofTemployment o p p o r t u n i t y  and 
a c t i v i t y .  The r e s t  of  the  wards show a r e l a t i v e l y  sm a l l  
number o f  job  o p p o r t u n i t i e s .
P i g .  2 .1 0  shows th e  employment d e n s i t y  decay map. The h i g h e s t  
employment d e n s i t y  i s  found i n  ward ' 0 ' which r e g i s t e r e d
953 .00  jobs  p e r  h e c t a r e ,  t h i s  b e i n g ' s  v e r y  h ig h  c o n c e n t r a t i o n  
o f  jobs  i n  a sm a l l  a r e a .  Ward 'B '  has 585 .00 jobs  pe r  h e c t a r e  
fo l l o w e d  by  ward 'A'  w i th  419 jo bs  per  h e c t a r e .  The h igh  
c o n c e n t r a t i o n  of  th e  c i t y ' s  a c t i v i t i e s  i n  a r e l a t i v e l y  c o n f in e d  
and g e o g r a p h i c a l l y  u n s u i t a b l e  a r e a  a t  t h e  s o u t h e r n  t i p  of  t h e  
i s l a n d  i s  t h e  major cause f o r  th e  h ig h  p r o p o r t i o n  o f  t r i p s  
o r i g i n a t i n g  from and t e r m i n a t i n g  in  x h i s  zone.
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Wards 'D ’ , 'E* end ’F ’ have,  compared w i th  t h e  sn’bur'ban wards ,  
h ig h  employment d e n s i t i e s  pe r  h e c t a r e ,  o f  l8/ü, 295 and 110 
r e s p e c t i v e l y .  In  c o n t r a s t  w i th  t h e  h igh  av e ra g e  d e n s i t y  o f
257.00  jo b s  p e r  ha .  on Bombay I s l a n d ,  S a l s e t t e  I s l a n d  has a 
mere 17 .00  jobs  pe r  ha .  On S a l s e t t e  I s l a n d  a d r a s t i c  drop 
in  employment d e n s i t y  i s  d i s c e r n i b l e .  Wards ' l i ' ,  'W' , ' ? '  
and ’H’ in  t h e  w e s t e r n  suburbs  have a steady; d e c r e a s e  i n  
employment d e n s i t y  n o r th w a rd s .  I t  i s  on ly  ward 'L '  i n  the  
e a s t e r n  subu rbs  t h a t  has  a modera te  employment d e n s i t y  f o r  
t h e  s u b u rb s  of  66 jobs  per  ha .  In  t h e  s u b u r b s ,  employment 
i s  c o n c e n t r a t e d  i n  a. few p ocke t s  such as h 'u r la ,  Ghatkopar 
and V i k h r o l i  a lo n g  th e  r a i l  l i n e .  Although i n d u s t r i a l  
ex p a n s io n  and development d e t e rm in e d  t h e  e a r l i e r  employment 
growth ,  i n  r e c e n t  y e a r s  i t  can be a t t r i b u t e d  t o  t h e  phenomenal 
i n c r e a s e  i n  t e r t i a r y  and q u a t e r n a r y  a c t i v i t y  which ha,ve been  
m u l t i p l y i n g  a t  an e v e r  a c c e l e r a t i n g  p a c e . For example,
L .h .B .C .  ( 1978 , 26 ) e s t i m a t e  t h a t  Government employment has  
i n c r e a s e d  by  151a’ s i n c e  1951*
The h ig h  i n t e r d e p e n d e n c e  of  economic a c t i v i t i e s  i n  te rm s  of  
b o th  p e r s o n a l  communication end economic l i n k s  has  l e d  t o  a 
n a t u r a l  t e n d e n c y  tow ard  i n c r e a s i n g l y  h igh  c o n c e n t r a t i o n  of  
employment i n  th e  CBD. The r e s u l t  .in g e o g r a p h i c a l  te rm s  has  
been  an e x t e n s i o n  of  t h e  b u s i n e s s  a r e a  b o th  n o r t h  and s o u th  
from ward 'A'  t o  wards ’B'  and ' C ' .  A. t o t a l  a r e a  o f  233 ha .  
i s  b e i n g  deve loped  i n  t h e  s o u t h e r n  p a r t  o f  ward 'A ’ f o r  
commercial  use  a t  Nariman P o in t  and Cuffe Parade  under  th e  
Backbay R ec lam a t io n  scheme. This  w i l l  r e s u l t  i n  f u r t h e r  
c o n c e n t r a t i o n  of  job o p p o r t u n i t i e s  i n  t h e  s o u th  as  an e s t i m a t e d
200.000  w h i t e - c o l l a r  jo b s  a r e  b e i n g  p lanned  f o r .
The s u b u rb s  on th e  o t h e r  hand a r e  growing o n ly  as  r e s i d e n t i a l  
c e n t r e s  w i th o u t  concom itan t  growth  in  employment a c t i v i t y .  
Suburban wards r e p r e s e n t  i n  e f f e c t  an e x t e n s i o n  of  t h e  c i t y  
p r i m a r i l y  f o r  r e s i d e n t i a l  p u rp o s e s  and t h e r e f o r e ,  a  growing 
d i s p a r i t y  between t h e  d i s t r i b u t i o n  o f  p o p u l a t i o n  and 
employment.  The number of  peop le  who a re  b o t h  r e s i d e n t  as  w e l l  
as  employed on S a l s e t t e  I s l a n d  i s  n e g l i g i b l e .
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Table 2 . 2  o u t l i n e s  t h e  F l o o r  Space Index ( F . S . I . )  f o r  each 
ward in  G r e a t e r  Bombay. The zon in g  c l e a r l y  shows th e  b i a s  
i n  f a v o u r  of  h igh  d e n s i t y  development  i n  t h e  s o u th .  The 
I ' . S . I .  may be used  an an i n d i c a t o r  of  and c e n t r a l  c r i t e r i o n  
f o r  d e n s i t y  of development b u t  i n  t h e  case of  Bombay i t  has  
no t  been  pu t  t o  t h i s  u s e .  Bl-'RPB ( l9 7 4 ,  23-24)  n o te d  t h a t  
t h e  c e n t r e  o f  g r a v i t y  of  G r e a t e r  Bombay i s  c l e a r l y  l o c a t e d  
n e a r  t h e  s o u t h e r n  t i p  where a lm os t  a l l  t h e  t e r t i a r y  s e c t o r  
employment i s  c o n c e n t r a t e d .  The d i s t o r t e d  p o s i t i o n  of  the  
c e n t r e  of  g r a v i t y  i n  r e l a t i o n  t o  t h e  e n t i r e  m e t r o p o l i t a n  
mass has  c r e a t e d  an imbalanced  s t r u c t u r e  i n  which th e  n o r t h -  
s o u th  t r a n s p o r t  a r t e r i e s  have become h e a v i l y  o v e r lo a d e d .  In 
t h e  absence  o f  a. p r o p e r l y  p la nned  r e l a t i o n s h i p  between home 
and work l o c a t i o n ,  workers  w i l l  be f o r c e d  t o  t r a v e l  long 
d i s t a n c e s .
The l a n d  use p a t t e r n  and p o p u l a t i o n  d i s t r i b u t i o n  i n  Bombay 
r e p r e s e n t s  someth ing  of  a pa rad o x .  H a r r i s  (1978,  8o) p o i n t s  
ou t  c o r r e c t l y  t h a t ' u r b a n  sp raw l  and d i f f u s i o n ,  c a u s in g  long  
d i s t a n c e  commuting,  e x i s t  a l o n g s i d e  th e  19t h  c e n t u r y  
phenomenon o f  p o p u l a t i o n  c o n c e n t r a t i o n  i n  t h e  c e n t r a l  
i n d u s t r i a l  a r e a s  of t h e  c i t y . ’
Urban sp ra w l  has  m a in ly  been cau sed  by th e  d e a r t h  of  l a n d  on 
Bombay I s l a n d  and t h e  need t o  l o c a t e  i n  c l o s e  p r o x im i ty  t o  
t h e  e x t e n d e d  l i n e a r  p u b l i c  t r a n s p o r t  a : : i s .  Such growth 
p a t t e r n s  and d i s t r i b u t i o n  o f  a c t i v i t i e s  have g iv e n  r i s e  to  
Bombay’ s un ique  t r a n s p o r t  demand c h a r a c t e r i s t i c s  and t h e s e  
w i l l  be t h e  concern  of  t h e  n e x t  c h a n t e r .
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Table 2.2
FLOOR SPACE INDEX BY WARD
WARD
CITY
A
B
C
D
E
P + G
Suburbs
( i n n e r  and 
ex tended )
M + N
V i l l a g e s
( E r a n g a l , K se , 
and Marve i n  
Ward ' P ' ) .
F l o o r  Space Index
2 . 45 - 3 .50  
1.66 
1.66  
1.66  
1.66 
1.33
1 .00
0 .75
0 .5 0
Source : B.M.C. , The development C o n t ro l  Rule s  f o r
G r e a t e r  Bombay I 98I ,  p .  4-5
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3 .1  FACTORS IIIFLUENCING TRIP GENERATION
Man has  t h e  need  t o  c a r r y  out a v a r i e t y  of  a c t i v i t i e s  i n c l u d i n g  
e a r n i n g ' a  l i v i n g ,  shopp ing ,  r e c r e a t i o n ,  s o c i a l i z i n g  and 
e d u c a t i o n a l  p u r s u i t s .  The f a c t  t h a t  t h e s e  canno t  be c a r r i e d  
out  a l l  a t  one l o c a t i o n  im p l ie s  t h a t  t r a n s p o r t  i s  of  g r e a t  
im por tance  i n  many a s p e c t s  of  t h e  l i v e s  of  i n d i v i d u a l s .
J o u rn e y s  a r e ,  t h e r e f o r e ,  a p r e l i m i n a r y  to  t h e  f u l f i l m e n t  of  
man’ s n e e d s .  T r a n s p o r t  i s  th e  medium by  which a c t i v i t i e s  can 
be r e a c h e d  and n e c e s s a r y  acc e s s  t o  such  a c t i v i t i e s  i s  t h e  prime 
motive  b e h i n d  our r e q u i r e m e n t s  f o r  t r a n s p o r t .  The demand f o r  
t r a n s p o r t  i s  e s s e n t i a l l y  a demand f o r  movement. F a c t o r s  
i n f l u e n c i n g  movement need  t o  be c o n s id e r e d  i n  r e l a t i o n  t o  the  
s u p e r i o r  o b j e c t i v e s  t h a t  man s t r i v e s  f o r .  T ra v e l  f o r  t h e  most 
p a r t  i s  no t  a g o a l  i n  i t s e l f ,  i t  i s  needed t o  f u l f i l  b a s i c  
human needs  (Hay, 1972,  30) .
Buchanan ( 1963 ) conc luded  t h a t  ' T r a f f i c  i s  a f u n c t i o n  of 
a c t i v i t i e s  and i t  i s  c o n c e n t r a t e d  a.t c e r t a i n  p l a c e s  because  
a c t i v i t i e s  a r e  c o n c e n t r a t e d  t h e r e . ’ The r e c i p r o c a l  r e l a t i o n s h i p  
between  t h e  l o c a t i o n  o f  a c t i v i t i e s  and t h e i r  s p a t i a l  s e p e r a t i o n  
r e q u i r i n g  l i n k s  be tween them i s  t h e  fundam en ta l  u n d e r ly i n g  
f a c t o r  d e t e r m i n i n g  t r a n s p o r t  demand. The i d e a l  s i t u a t i o n  f o r  
t h e  i n d i v i d u a l  i s  where demand f o r  t r a n s p o r t  i s  minimized  and 
a c c e s s  t o  a c t i v i t i e s  maximized.  Geographic  f a c t o r s  have an 
i n f l u e n c e  upon movement s in c e  uhe a c t i v i t i e s  p u r sued  by each  
i n d i v i d u a l  a r e  a f f e c t e d  by t h e i r  a c c e s s  t o  means o f  t r a n s p o r t  
and t h e  e a s e  w i th  which t h e y  can t r a v e l .  The s t r u c t u r e  of  
l a n d  use  i n  c i t i e s  i s  a  d e f i n i t e  f a c t o r  i n  t r i p  m o t iv a t io n  
and d e t e r m in e s  t h e  number of  t r i p s ,  average  t r i p  l e n g th  and 
t r i p  p a t t e r n .  I t  i s  t h e  com plex i ty  o f  t h e  l o c a t i o n  of  o r i g i n  
and d e s t i n a t i o n  p o i n t s  t h a t  c r e a t e s  t h e  huge problems a s s o c i a t e d  
w i th  u rb a n  t r a n s p o r t  p r o v i s i o n .  The need  f o r  v e ry  b a s i c  
t h i n k i n g  abou t  t h e  p h y s i c a l  s t r u c t u r e  of  c i t i e s  becomes a p p a r e n t .  
Day t o  day movement i s  the  major sou rce  of  demand f o r  t r a n s p o r t ,  
w i th  t h e  j o u r n e y  to  work domina t ing  t r a v e l  p a t t e r n s  to d a y .  I t  
i s  t h e  most r e g u l a r  and f r e q u e n t  o f  a l l  t r i p s  t a k e n .  I f  t h e r e  
were no c o n s t r a i n t s  and i n f l u e n c e s  upon th e  manner in  which
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jo u rn e y s  a r e  u n d e r t a k e n ,  the  r e s u l t  would be c o m p le te ly  random, 
u n o r g a n iz e d  d i s t r i b u t i o n  of  movement.
D a n ie l s  and Warnes ( 1980 ) i d e n t i f y  s i x  o r g a n i z i n g  p r i n c i p l e s  of  
movement which i n f l u e n c e  movement p a t t e r n s  i n  u rban  a r e a s  
(Tab le 3 . l ) -  They n o te  t h a t  th e  a s p a t i a l  c h a r a c t e r i s t i c s  of  
t e m p o ra l  c o - o r d i n a t i o n  by i t s e l f  c r e a t e s  th e  s p a t i a l  e f f e c t  of  
c o n c e n t r a t i o n  in  t r a n s p o r t  demand. The m in im i z a t i o n  p r i n c i p l e  
i s  r e v e a l e d  by  th e  s t r o n g  d i s t a n c e  decay r e l a t i o n s h i p  t h a t  
e x i s t s  f o r  most u rban  movement.
In  c e r t a i n  c i r c u m s t a n c e s ,  as  i n  t h e  case of  Bombay, skewed land  
use a r rangem en t  and g e o g r a p h i c a l  d i s p o s i t i o n  o f  r o u t e s  produces  
jo u rn e y s  l o n g e r  t h a n  would be i d e a l .  The s i z e  o f  th e  u rban  a r e a  
e f f e c t s  t h e  d i v e r s i t y  of  movement p a t t e r n s .  In  l a r g e  u rban  a r e a s ,  
movement r e v e a l s  a t y p i c a l  f e a t u r e s .  C o n c e n t r a t i o n  i n  movement 
b o th  s p a t i a l l y  and t e m p o r a l l y  encourages  th e  development of  
h igh  c a p a c i t y  f a c i l i t i e s .
P a s s e n g e r  t r a f f i c  has  i t s  ovm p a r t i c u l a r  c h a r a c t e r i s t i c  i n  t h a t  
i t  i s  l a r g e l y  s e l f - b a l a n c i n g  w i th  p a s s e n g e r s  making an outward  
and r e t u r n  j o u rn e y .  The p a t t e r n  o f  t r a f f i c  i s  a r e s u l t  of  the  
i n t e r a c t i o n  between p e o p l e s '  need  to  t r a v e l  and th e  c h a r a c t e r i s t i c  
o f  t h e  t r a n s p o r t  sys tem.  An i n d i v i d u a l ' s  demand f o r  t r a v e l  
v a r i e s  a c c o r d i n g  t o  h i s / h e r  soc io -econom ic  c h a r a c t e r i s t i c s  and 
s t a g e  i n  t h e  l i f e  c y c l e .  A number of s t u d i e s  (P a g e , 1974;
J o n e s ,  1975; D an ie l s  & Warnes, I 980 ) have com prehens ive ly  
cove re d  and shown th e  impor tance  o f  p e r s o n a l  c h a r a c t e r i s t i c s  
i n  i n f l u e n c i n g  t r a n s p o r t  demand. P e r s o n a l  movement i s  h i g h l y  
dependent  upon i n d i v i d u a l  b e h a v io u r  p a t t e r n s .  D i f f e r e n t  
s e c t i o n s  o f  t h e  p o p u l a t i o n  have d i f f e r e n t  needs  f o r  t r a n s p o r t .
The i n f l u e n c e s  upon p e r s o n a l  movement a re  m a n i fo ld .  P e r s o n a l  
c h a r a c t e r i s t i c s  and p e r c e p t i o n s  as w e l l  as  t h e  p r i n c i p a l  
a c t i v i t i e s  t h a t  an i n d i v i d u a l  p u r s u e s  induce them to  make 
s p e c i f i c  t r i p s  i n  a p a r t i c u l a r  way. The r e s u l t a n t  o v e r a l l  
p a t t e r n  o f  demand i s  a  p roduc t  of  innumerable  d e c i s i o n s  t o  '
t r a v e l  made by many i n d i v i d u a l s .
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Table  3 .1
O r g a n iz i n g  p r i n c i p l e s  o f  u rban  p e r s o n a l  . journeys
P r i n c i p l e  Some G e o g ra p h ic a l  e f f e c t s
1.
2 .
Temporal  c o o r d i n a t i o n  
o f  human a c t i v i t y
S p a t i a l  c o o r d i n a t i o n  
o f  human a c t i v i t y
3. M in im iz a t io n  of  
t r a v e l  e f f o r t
4 . Economies o f  s c a l e  
i n  p r o v i s i o n  of  
movement f a c i l i t i e s
C r e a t i o n  o f  p a r a l l e l  d a i l y ,  
weekly and s e a s o n a l  rhythms 
o f  a c t i v i t i e s  and movements 
f o r  l a r g e  groups  o f  th e  
p o p u l a t i o n .
S p a t i a l  a g g lo m e ra t io n  a t  
d i f f e r e n t  s c a l e s  o f  a c t i v i t i e s  
and l a n d  u s e s ,  l e a d i n g  t o  a 
f o c u s i n g  and s e g r e g a t i o n  of  
movements f o r  d i f f e r e n t  
pu rposes  and by d i f f e r e n t  
g roups .  Volume o f  movement 
to  each  p a r t  o f  a  town 
r e l a t e d  to  i t s  a t t r a c t i v e n e s s ,  
o r  number o f  a c t i v i t y -  
o p p o r t u n i t i e s .
S t rong  d i s t a n c e  decay  e f f e c t  
among u rb a n  movements. 
Dominance o f  s h o r t - d i s t a n c e  
movements, c r e a t i n g  a 
r e l a t i o n s h i p  between the  
p o p u l a t i o n  and movement 
d i s t r i b u t i o n s .  In  each 
purpose c a t e g o r y ,  r e l a t i o n ­
s h i p  between a c c e s s i b i l i t y  
t o  o p p o r t u n i t y  and 
f r e q u e n c y  o f  j o u r n e y i n g .
The c o n t r o l s  o f  t h r e s h o l d  
demands f o r  h i g h e r - c a p a c i t y  
and h i g h e r - s p e e d  f a c i l i t i e s  
l i m i t  t h e i r  p r o v i s i o n  f o r  
t h e  dominant  medium- and 
l o n g e r - d i s t a n c e  jo u r n e y s .
A h i e r a r c h y  o f  r o a d s  and 
a ma in ly  r a d i a l  p a t t e r n  o f  
p u b l i c  t r a n s p o r t  r o u t e s  i s  
p roduced ,  l e a d i n g  to  a 
r e l a t i o n s h i p  between th e  
d i s t a n c e  and mode j o u r n e y s ,  
and g e n e r a t i n g  feed b a ck  
e f f e c t s  on i n d i v i d u a l s *  
d e s t i n a t i o n ,  r o u t e  and 
f r e q u e n c y  d e c i s i o n s .
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s t r u c t u r i n g  of  
human a c t i v i t y  
by p o s i t i o n  i n  
t h e  l i f e  c y c l e  
or  r o l e  i n  t h e  
h o u s e h o ld
Temporal  and s p a t i a l  o r d e r i n g  
and g ro u p in g  of  j o u r n e y s  by 
p e r s o n a l  c h a r a c t e r i s t i c s .  
C r e a t i o n  o f  c o n t r a s t i n g  
movement p a t t e r n s  f o r  
s c h o o l c h i l d r e n ,  housew ives ,  
th e  employed and th e  
r e t i r e d .
I n c r e a s i n g  
d i f f e r e n t i a t i o n  
o f  a c t i v i t i e s ,  
l a n d  u s e s  and 
movements w i th  
i n c r e a s i n g  
u rban  s i z e
Economics o f  u rban  s i z e  
d e te rm ine  a g r e a t e r  range  
and volume o f  a c t i v i t i e s  
i n  l a r g e r  p l a c e s .  Geometry 
d e t e rm in e s  an i n c r e a s i n g  
d i v e r s i t y  o f  jo u rn ey  
d i s t a n c e s  w i th  i n c r e a s i n g  
s c a l e .  Toge the r  t h e y  
produce b o th  g r e a t e r  
com plex i ty  o f  th e  
a g g re g a t e  movement p a t t e r n  
and g r e a t e r  d i v e r s i t y  of  
i n d i v i d u a l s *  p a t t e r n s  w ith  
l a r g e r  town s i z e .
S o u rc e :  DMIELS, P.W.,  and A.K. Warnes, Movement i n  C i t i e s :
S p a t i a l  p e r s p e c t i v e s  on Urban T r a n s p o r t  and T r a v e l , 
Methuen,  I 98O, p. 116.
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3 .2  SPATIAL ASPECTS OF DEMAND
The s i z e  of  a c i t y  i s  de te rm ined  by i t s  g e o g r a p h i c a l  s p r e a d  
and p o p u l a t i o n  d i s t r i b u t i o n  and i t s  shape by h i s t o r i c a l  
i n f l u e n c e s  and p h y s i c a l  p o s s i b i l i t i e s .  W i th in  t h e  c i t y  t h e s e  
f a c t o r s  a l s o  a f f e c t  t h e  d i s t r i b u t i o n  of  p a r t i c u l a r  a c t i v i t i e s  
and ease  o f  a c c e s s  t o  s p e c i f i c  l o c a t i o n  p o i n t s .
The volume o f  t r a f f i c  and f r e q u e n c y  of use of  t r a n s p o r t  i s  
d e t e rm in e d  by t h e  t y p e  and d e n s i t y  of  v a r i o u s  u rb an  a c t i v i t i e s .  
The s p a t i a l  p a t t e r n  of  demand depends on s e v e r a l  f a c t o r s ,  w i th  
th e  main d e t e r m i n a n t s  b e in g  a r e a  and p o p u l a t i o n ,  t h e  p a t t e r n  
of  d i s p e r s a l  a n d / o r  c o n c e n t r a t i o n  o f  employment c e n t r e s  and 
th e  n a t u r e  and e x t e n t  of  t r a n s p o r t  s e r v i c e s ,  t h e r e b y ,  making 
d i s t a n c e  t h e  most im p o r ta n t  f a c t o r .
Thomson ( l9 7 7 )  deve loped  the  i d e a  t h a t  a p a r t i c u l a r  ty p e  of  
c i t y  c e n t r e  and the  c h a r a c t e r i s t i c s  of  th e  t r a n s p o r t  ne twork  
w i l l  p roduce  a demand f o r  c e r t a i n  t y p e s  o f  movement. I n  t h e  
case  of  Bombay, th e  com bina t ion  of  a s t r o n g  c i t y  c e n t r e  and 
s t r o n g  r a d i a l  t r a n s p o r t  ne twork  make n e c e s s a r y  a h igh  c a p a c i t y  
movement sys tem.  T r i p  g e n e r a t i o n  p o t e n t i a l  v a r i e s  w i th  l a n d  u s e .  
In  Bombay, BMRPB (1974» 54) e s t i m a t e d  t h a t  626 p a s s e n g e r  t r i p s  
pe r  ha p e r  day a re  g e n e r a t e d  i n  a r e a s  occup ied  by o f f i c e s ,
512 t r i p s  p e r  ha by l a n d  used  f o r  shops and w arehouses ,  241 
t r i p s  p e r  ha by land  u sed  f o r  t r a n s p o r t ,  214 t r i p s  p e r  ha by 
r e s i d e n t i a l  l a n d  use and 110 t r i p s  per  ha by i n d u s t r i a l  a r e a s .  
Land o c c u p ie d  by c o m m e r c i a l / o f f i c e  p u rp o s e s ,  t h e r e f o r e ,  g e n e r a t e s  
th e  maximum number of  t r i p s  pe r  h e c t a r e .  The e x a m in a t io n  of  
t h e  f u n c t i o n a l  zones  of  G re a te r  Bombay (C hap te r  2 . 3 )  showed t h a t  
t h e  main a r e a s  of  commercial  a c t i v i t y  a r e  c o n c e n t r a t e d  i n  wards 
’A*, ’B * and ’C*. A more d e t a i l e d  s tudy  of  t h e  economic a c t i v i t y  
p r o f i l e  o f  Bombay by t h e  O.R.G. ( 1972 , I 8 9 ) f o u n d  t h a t  o f f i c e s  
o f  Government,  Banking and Im por t -E xpor t  f i r m s  have th e  h i g h e s t  
i n d i c e s  o f  t r i p  a t t r a c t i o n  of  2 . 7 » 7 .8  and 2 .1  r e s p e c t i v e l y ,  
where t h e  index  i s  c a l c u l a t e d  by t h e  t o t a l  number of  t r i p s  
a t t r a c t e d  as  a r a t i o  of  t r i p s  g e n e r a t e d .  These t h r e e  a c t i v i t i e s  
c l e a r l y  predomina te  i n  the  t h r e e  s o u th e rn  wards .
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F i g u r e  3 .1  shows th e  t o t a l  number of  t r i p  e n d s ,  t h a t  i s ,  t h e  
t r i p  a t t r a c t i o n s  and t r i p  g e n e r a t i o n s ,  i n  G r e a t e r  Bombay.
The F o r t  a r e a ,  in d ig e n e o u s  core  and Nariman P o in t  a l l  have v e ry  
h ig h  d e n s i t i e s  of  t r i p  ends ,  over  100 ,000 .  These a re  fo l l o w e d  
by museum a r e a  which has  a d e n s i t y  of  t r i p  ends  of  80 ,000  -  
1 00 ,000 .  These a r e a s  comprise  t h e  main fo c u s  o f  employment. 
Dadar ,  S ion  and Bandra a r e a s  a l s o  have r e l a t i v e l y  h igh  d e n s i t y  
t r i p  ends o f  60 ,000 -  80 ,000 .  On t h e  r e s t  o f  Bombay I s l a n d ,  
t r i p  e n d  d e n s i t y  v a r i e s  between 20 ,000  -  60 ,000  w i th  h i g h e r  
t r i p  a n d  d e n s i t i e s  i n  th e  c e n t r a l  zone of  Bombay I s l a n d  and 
t a p e r i n g  o f f  t o  a lower d e n s i t y  a t  t h e  n o r t h e r n  p e r i p h e r y .  On 
t h e  S a l s e t t e  I s l a n d ,  h ig h  t r i p  end d e n s i t i e s  a r e  d i s c e r n i b l e  
a lo n g  t h e  t r a n s p o r t  a r t e r i e s  and low d e n s i t i e s  of  below 20 ,000  
i n  t h e  c e n t r a l  p a r t  of  th e  i s l a n d  and i n  th e  p e r i p h e r a l  a r e a s  
a lo n g  t h e  west c o a s t .  T r ip  end d e n s i t y  r a p i d l y  f a l l s  w i th  
i n c r e a s i n g  d i s t a n c e  from the  F o r t  and Bazar a r e a ,  th e  r a p i d i t y  
o f  f a l l  b e i n g  a l l  t h e  more consp icuous  i n  t h e  subu rbs .  Land 
use  would appea r  t h e r e f o r e  t o  be an im p o r ta n t  t o o l  f o r  r e g u l a t i n g  
t r a f f i c  g e n e r a t i o n .
T h i s  g e n e r a l  p a t t e r n  o f  t r i p  end d e n s i t i e s ,  r e f l e c t s  t h e  land  
u s e ,  p o p u l a t i o n  and employment i n  G r e a t e r  Bombay. The g r e a t e s t  
c o n c e n t r a t i o n  of  t r i p  g e n e r a t i o n  and a t t r a c t i o n  i s  l o c a t e d  not  
s u r p r i s i n g l y ,  where t h e  h i g h e s t  employment o p p o r t u n i t i e s  e x i s t .  
The CBD emerges as t h e  g e o g r a p n i c a l  a r e a  w i th  th e  h i g h e s t  
c o n c e n t r a t i o n  of  t r i p  ends .
Land use  and d a i l y  p e r s o n  t r i p  d e s t i n a t i o n s  a re  s t r o n g l y  r e l a t e d .  
R e s i d e n t i a l  t r i p  end d e n s i t i e s  a r e  low w hile  commercial  l a n d  use 
g e n e r a t e s  h ig h  t r i p  end d e n s i t i e s .  The l o c a t i o n  o f  th e  CBD i n  
t h e  ex t reme sou th  o f  Bombay I s l a n d  has  c r e a t e d  a s t r o n g  
u n i - d i r e c t i o n a l  t r a f f i c  f low.
The d i s t o r t e d  land  use p a t t e r n ,  w i th  work c e n t r e s  p r o g r e s s i v e l y  
c o n c e n t r a t e d  i n  t h e  s o u th e r n  extreme p o r t i o n  o f  t h e  c i t y  and th e  
n o r t h  and n o r t h - e a s t w a r d  expans ion  of  the  s p r a w l in g  r e s i d e n t i a l  
c o l o n i e s  has  r e s u l t e d  i n  j o u r n e y - t o - w o r k  i n c r e a s i n g  b o th  i n  te rm s  
o f  t h e  number of  commuters and th e  d i s t a n c e s  t h e y  t r a v e l  
(IBRD, 1976).
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S p a t i a l  d i s t r i b u t i o n  o f  T r i p  A t t r a c t i o n  a n d  
T r i p  G e n e r a t i o n F i g  3 . 1
L E G E N D  ( I n  G O O ’ s )
D e n s i t y  B e l o w  2 0  O
• • 2  0  — 4  0  O
• • 4 0 ’ — 6 0 A
• ■ 6 0 — 8 0 ^
8 0 -  1 0 0  O
A b o v e  T O O  I S
T h a n a
Creek
S o u r c e , n i r i n v l  ° - r .................. ' '  S y s . e ^ ^ S e p . . 1 9 8 0
The s-bruc-fcural and s p a t i a l  imbalance i n  the  d i s t r i b u t i o n  of  
a c t i v i t i e s  and th e  unp lanned  l a n d  u ses  a re  b a s i c  to  th e  emergence 
of  commuting problems and have imposed a heavy burden on th e  
p r e s e n t  t r a n s p o r t  sys tem.  The i n c r e a s e d  commutation d i s t a n c e s  
can be shown by the  average  l e a d s ,  t h a t  i s ,  t h e  average p as s en g e r  
j o u rn e y  d i s t a n c e .  For  a l l  commuters t h e  ave rage  lead  was 13 km 
i n  1950-51  and t h i s  had i n c r e a s e d  to  I 8.53  km on the  Western 
Rai lway and 20.99 km on the  C e n t r a l  Railway by  I 98O-8 I
(HTR ( R l y . ) ,  1980 , 15 ) .
The ave rage  l e a d  on th e  C e n t r a l  Ra ilway  i s  h i g h e r  due t o  t h e  f a c t  
t h a t  t h e  suburban network i s  more e x t e n s i v e .  The suburban  l i n e s  
e x tend  t o  K a r j a t  i n  th e  s o u t h - e a s t  and Kasara  i n  th e  n o r t h - e a s t ,  
a d i s t a n c e  of  100 km and 120 km r e s p e c t i v e l y  from V.T. The 
Western  Rai lway suburban  network,  on th e  o t h e r  hand,  ex ten d s  to  
V i r a r ,  a d i s t a n c e  of  60 km from Churchgate .
The lo ng  average  l e a d s  i n d i c a t e  t h a t  long  d i s t a n c e  suburban  
commuters c o n s t i t u t e  a h igh  p e rc e n ta g e  of p a s s e n g e r s .
Table 3 .2  shows the  geograph ic  p a t t e r n  of  movement w i t h i n  
G r e a t e r  Bombay. This  f u r t h e r  i l l u s t r a t e s  t h e  impact  of  th e  
d i s t o r t e d  la nd  use p a t t e r n .  T r a f f i c  t h a t  o r i g i n a t e s  and t e r m i n a t e s  
on Bombay I s l a n d  acc o u n ts  f o r  2 3 .6 ^  of  th e  t o t a l  p a s s en g e r  t r a f f i c  
movement. T r a f f i c  between the  s u b u r b s , e x t e r n a l  a r e a s  and the  
c i t y  a c c o u n t s  f o r  55^ of  th e  t o t a l .  The b u lk  o f  th e  p a s s e n g e r s  
c a r r i e d  a r e ,  t h u s ,  th e  long d i s t a n c e  commuters f o r c e d  to  t r a v e l  
i n t o  t h e  c i t y  c e n t r e  by the  l a r g e l y  u n r e l a t e d  l o c a t i o n  of  
employment c e n t r e s  and r e s i d e n t i a l  c o l o n i e s  t h a t  have developed  
over t i m e .  The s p a t i a l  c o n c e n t r a t i o n  of  t r a n s p o r t  demand from 
th e  suburbs  t o  the  c i t y  i n  th e  morning and v i c e  v e r s a  i n  th e  
even ing  i n v a r i a b l y  g iv e s  r i s e  t o  problems f o r  th e  t r a n s p o r t  
o p e r a t o r s  who a re  unab le  to  s a t i s f y  th e  demand a d e q u a te l y .
Urban s p ra w l ,  i f  a l low ed  to c o n t in u e  u n h in d e re d  and w i thou t  
r e - a r r a n g e m e n t  o f  land  use p a t t e r n s  w i l l  i n c r e a s e  the  average  
t r i p  l e n g t h  f u r t h e r  and w i l l  a c c en u a te  th e  e x i s t i n g  prob lems.  /
I t  i s  im p e r a t i v e  t o  c o n t r o l  th e  d e n s i t y  and l o c a t i o n  of  heavy 
t r a f f i c  g e n e r a t o r s  o the rw ise  g r e a t  demands w i l l  be p la c e d  on 
th e  c i t y ' s  i n f r a s t r u c t u r e  which alread^^ has  problems r e s u l t i n g
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Table  3 .2
G e o g ra p h ic a l  P a t t e r n  o f  Movements i n  Bombay
T r i p s  be tween P e rcen tag e
1. C i t y - t o - C i t y  23 .60
2 . S u b u rb s - to -S u b u rb s  12.99
3.  Suburbs C i t y - t o - S u b u r b s  45*74
4 . E x t e r n a l  a r e a s - t o - c i t y -  9 .36
t o  e x t e r n a l  a r e a s
5 . Suburbs t o  e x t e r n a l  4*97
a r e a s  t o  suburbs
6 . E x t e r n a l  a r e a s  t o  3 .34
e x t e r n a l  a r e a s
lOO.OOfo
NOTE; Bombay I s l a n d  i s  c o n s id e r e d  t h e  c i t y ,  S a l s e t t e  I s l a n d  
up to  B.M.C. l i m i t  i s  t h e  suburbs  and e x t e r n a l  a r e a s  
l y i n g  beyond B.M.C. j u r i s d i c t i o n .
Source : CENTRAL P la n n in g  O r g a n i z a t i o n .  Commuter S e r v i c e s
i n  Bombay, J a n u a ry  1981, p .  50*
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from t h e  many a c t i v i t i e s  t h a t  a r e  c o n c e n t r a t e d  i n  a sm al l  a r e a .
Land u s e s  must he so developed  and l o c a t e d  t h a t  th e  t r i p  
a t t r a c t i o n s  and g e n e r a t i o n s  c r e a t e d  a r e  w i t h i n  the  c a p a c i t y  of  
t h e  t r a n s p o r t  sys tem.  The i n t e r - m i x i n g  o f  employment and 
r e s i d e n t i a l  a c t i v i t y  would he advan tageous  s i n c e  i t  no t  on ly  
c r e a t e s  o p p o r t u n i t y  f o r  s h o r t e r  d i s t a n c e  j o u rn e y - t o -w o rk  hu t  
p rom ises  more even lo a d s  on th e  t r a n s p o r t  sys tem.
In  Bombay, t h e  p r e s e n t  movement c h a r a c t e r i s t i c s  a re  such t h a t  
t h e  t r a n s p o r t  system i s  compel led t o  c a r r y  more p a s s e n g e r s  i n t o  
t h e  CBD th a n  i t s  c a p a c i t y  t h e o r e t i c a l l y  a l l o w s .  T rave l  d e s i r e  
l i n e s  ru n  p r e d o m in a n t ly  n o r t h - s o u t h  a long  th e  l e n g th  of  t h e  
i s l a n d s  and newer i n d u s t r i a l  employment i n  t h e  n o r t h e r n  
suburban  s t r i p s ,  a lo n g  the  r a i l w a y  l i n e s ,  has  not  been s u f f i c i e n t  
t o  dampen t h e  problems of u n i - d i r e c t i o n a l  peak  hour t r a f f i c .  The 
e c c e n t r i c  l o c a t i o n  o f  th e  CBD and th e  skewed la nd  use p a t t e r n  
has r e s u l t e d  i n  a s p a t i a l  c o n c e n t r a t i o n  of  t r a n s p o r t  demand, with  
t r i p  o r i e n t a t i o n  s t r o n g l y  f o c u s s e d  on th e  CBD. The e f f e c t  i s  
such t h a t  o c c u p a t io n  of t r a i n s  d u r in g  th e  peak  hours  i s  300% 
of  th e  normal  s e a t i n g  whereas i n  th e  a n t i - p e a k  d i r e c t i o n  i t  i s  
as  l i t t l e  as  2-12% (C e n t r a l  P l a n n in g  O r g a n i z a t i o n ,  I 98 I ,  2 ) .
Th is  c a u s e s  i n e f f i c i e n t  use of  p u b l i c  t r a n s p o r t  i n f r a s t r u c t u r e .
The o v e r a l l  s p a t i a l  imbalance of  economic a c t i v i t y  w i t h i n  Bombay 
has  p l a c e d  g r e a t  demands on th e  c i t y ' s  t r a n s p o r t  i n f r a s t r u c t u r e  
and has  been  a main cause  of th e  t r a f f i c  problems t h a t  e x i s t .
Land use  p a t t e r n s ,  t h e  amount and n a t u r e  o f  p a s s e n g e r  t r a v e l  
and t r a n s p o r t  system a r e  i n e x t r i c a b l y  i n t e r - r e l a t e d .  I f  p r o p e r l y  
u n d e r s t o o d  and m a n ip u la ted  t h e y  can p rov ide  t h e  n e c e s s a r y  t o o l s  
f o r  t h o s e  conce rned  w i th  a l l e v i a t i n g  t r a n s p o r t  problems.
The f lo w  p a t t e r n s  o f  commuters on t h e  t r a n s p o r t  ne twork w i l l  now 
be a n a l y s e d  as  t h i s  r e f l e c t s  t h e  s p a t i a l  a s p e c t s  of  t r a n s p o r t  
demand. A n a ly s i s  of  th e  commuting p a t t e r n  i n  t h e  c i t y  and th e  
a r e a l  v a r i a t i o n  i n  t h e  commuting b e h a v io u r  w i l l  h e lp  t o  h i g h l i g h t  
t h e  t r a n s p o r t  problems and d i f f i c u l t i e s  f a c e d  by bo th  t r a n s p o r t  '  
o p e r a t o r s  and commuters i n  Bombay.
8 2
R a i l  Commuter F lo w s :
Study of  t h e  f low  p a t t e r n  of  commuters a long  t h e  r a i l w a y  c o r r i d o r s  
r e v e a l s  some i n t e r e s t i n g  and no tew or thy  p o i n t s .  The a n a l y s i s  i s  
"based on t h e  d a t a  g iv e n  i n  BKRDA ( 198I ,  73-75)  and the  t r i p  
d i s t r i b u t i o n  i s  a r e f l e c t i o n  of  t h e  land  use p a t t e r n s  a l r e a d y  
d e s c r i b e d .  BMRDA's d a t a  f o r  s e c t i o n w i s e  t r a f f i c  volumes 
(Appendix lY )  shows t h a t  th e  number o f  commuters t r a v e l l i n g  
between Kalyan and V.T.  i s  t w o - t h i r d s  t h a t  o f  t h e  f low  of 
commuters between B o r i v l i  and Churchga te .  This  can be e x p l a i n e d  
by t h e  f a c t  t h a t  th e  w es te rn  suburbs  a r e  more r e s i d e n t i a l  i n  
c h a r a c t e r  and have h i g h e r  p o p u l a t i o n  d e n s i t i e s .  This  i s  conf irmed  
by t h e  f i n d i n g s  of  t h e  p r e s e n t  r e s e a r c h .  Tab le  3 .3  shows th e  
r e s i d e n t i a l  l o c a t i o n  of  commuters. 4 4 . 2% of  t h o s e  su rveyed  
l i v e d  i n  t h e  w e s te rn  suburbs  as opposed to  26 . 4% who l i v e d  in  
t h e  e a s t e r n  su b u rb s .  This  c l e a r l y  r e f l e c t s  t h e  r e s i d e n t i a l  
s i g n i f i c a n c e  of the  w es te rn  s u b u rb s .
(luTP ( R l y . ) ,  1980 , 165 ) no te s  t h a t  d u r ing  t h e  decade 1971-81,  
t r a f f i c  growth  p e r  annum r e g i s t e r e d  an i n c r e a s e  o f  10 . 8% on the  
Western Ra i lw ay  and 6 . 6% on th e  C e n t r a l  Ra i lw ay .  S ec t ionw ise  
a n a l y s i s  o f  t r a v e l  p a t t e r n s  a long  th e  Western Rai lway shows 
t h a t  t h e  number of  commuters a t  V i r a r ,  Vasai  Road, Bhayander 
and D a h i s a r  S t a t i o n  a r e  r e l a t i v e l y  h igh  and t h e  l i n e  volumes 
shows a s t e a d y  i n c r e a s e .  The h igh  commuter volumes a r e  due to  
th e  f a c t  t h a t  a c o n s i d e r a b l e  number of  market  g a r d e n e r s  from 
t h i s  zone commute i n t o  the  c i t y  w i th  t h e i r  goods everyday .
The s t a t i o n  volume a t  B o r i v l i  i s  446,442 p a s s e n g e r s  which i s  
h ig h .  The suburb of  B o r i v l i  i s  f a s t  d e v e lo p in g  i n  te rm s  of  
i t s  r e s i d e n t i a l  f u n c t i o n .  The volume of t r a f f i c  i n c r e a s e s  
s t e a d i l y  i n  t h i s  s e c t i o n .  This  has  been b ecause  o f  th e  l a r g e  
p o p u l a t i o n  i n c r e a s e s  i n  wards ' K ' ,  ' P ’ and ' R ' .  Versova and 
Marol f o r  exam ple , had in  1971-81  growth r a t e  o f  102.3% and 
163% r e s p e c t i v e l y .  (C hapte r  2 . 4 )  The t r a f f i c  f o r  suburban 
r a i l w a y s  has  t e nded  t o  s h i f t  from in n e r  t o  ex ten d ed  suburban  ,
a r e a s .  T h i s  change has  been f o s t e r e d  by th e  h i g h e r  speeds  
t h a t  have p r o g r e s s i v e l y  been o f f e r e d  by t h e  r a i l w a y s .
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Table  3*3
Frequency  D i s t r i b u t i o n  o f  
R e s i d e n t i a l  L o c a t io n  o f  Commuters
RESIDENTIAL LOCATION PERCENTAGE OF COMMUTERS
CITY -  BOMBAY SOUTH 29 .4
BAl'TDRA -  BORIVLI 36 .3
BORIVLI -  VIRAR 7 .9
KURLA -  laJLUND 15.2
KULUND -  KALYAN 11.2
Source : F i e l d  Survey .  J u l y ,  1982.
1 0 0 . 00%
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I n d u s t r i a l  e s t a t e s  t h a t  have deve loped  a long  K ur la -A ndher i  
Link Road a l s o  c r e a t e  a l a rg e  commuter t r a f f i c .  These 
i n d u s t r i a l  e s t a t e s  a r e  more a c c e s s i b l e  from Andheri  th a n  from 
C e n t r a l  Ra i lw ay  s t a t i o n s .  Th is  r e s u l t s  i n  c o n s i d e r a b l e  in f lo w  
o f  w orkers  t o  t h e  i n d u s t r i a l  a r e a s  and o u t f lo w  of commuters to  
t h e  CBD. This  i s  r e f l e c t e d  i n  t h e  v e r y  h ig h  s t a t i o n  volume 
a t  Andher i  o f  591,951  pe rsons  d a i l y .  The a r e a  between Andheri 
t o  Bandra  i s  a l a r g e  suburban a g g l o m e r a t io n ,  w i th  the  r e s u l t  
t h a t  V i l e  P a r l e ,  S an ta  Cruz,  Khar Road and Bandra are  a l l  
w e l l - d e v e l o p e d  r e s i d e n t i a l  suburbs  w ith  a l a r g e  p o p u l a t i o n  
b a s e .  T h i s  acc o u n ts  f o r  the  l a r g e  number of  commuters from 
th e s e  i n n e r  suburbs  t o  Bombay s o u t h .  In  f a c t ,  t h e  s t a t i o n  
volumes a r e  h igh  th ro u g h o u t  t h e  B o r i v l i - B a n d r a  s e c t i o n  and 
w i th  t h e  l i n e  volume i n c r e a s i n g  s t e a d i l y .
Dadar i s  a  main l i n e  in t e r c h a n g e  p o in t  between W.R. and C.R.
I t  c a t e r s  f o r  th e  ’U' t u r n  t r a f f i c ,  t h a t  i s ,  t h o s e  people 
l i v i n g  i n  t h e  w e s t e rn  suburbs  b u t  w i th  work p l a c e s  in  the  
i n d u s t r i a l  a r e a s  of  t h e  e a s t e r n  suburbs  and v i c e  v e r s a .  In  
t h e  absence  of  v i t a l  e a s t - w e s t  r a i l  c o n n e c t io n s  l i n k i n g  th e
E a s t  and West su b u rb s ,  problems a r e  en c o u n te re d  a t  t h i s  s t a t i o n
due t o  i n a d e q u a te  c a p a c i t y  and poor  t r a n s f e r  f a c i l i t i e s .
South from Dadar t o  Churchgate t h e r e  i s  a  d e c r e a s e  i n  l i n e  
volume as  commuters d e t r a i n  a t  v a r i o u s  m i l l  a r e a s  of  C e n t r a l  
Bombay and t h i s  a c c o u n t s  f o r  the  h ig h  s t a t i o n  v o lu m e s .a t  
E l p h i n s t o n e  Road, P a r e l  and Mahalaxmi s t a t i o n s .  There i s  a 
f u r t h e r  d e c l i n e  i n  volume so u th  of  Bombay C e n t r a l  as  commuters 
a l i g h t  a t  t h e  commercial  zones o f  Grant  Road, Charni  Road,
Marine L in es  and Churchgate .  Grant  Road and Charni  Road s t a t i o n s  
have h ig h  s t a t i o n  volumes which can be a cc oun ted  f o r  by t h e  
p r o x i m i t y  of  t h e s e  s t a t i o n s  t o  t h e  ind igeneous  co re and 
Bazaar  a r e a  which has  h igh  d e n s i t y  employment and r e s i d e n t i a l  
la n d  u s e .  Churchga te  s t a t i o n  has  t h e  h i g h e s t  s t a t i o n  volume 
of  841,598  p e r s o n s .  I t  c a t e r s  f o r  th e  CBD a r e a  to  the  s o u th  
o f  th e  t e r m i n i  e x t e n d in g  towards Colaba,  Cuffe Parade and 
Backbay R ec lam a t ion .
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A n a ly s i s  o f  t h e  l i n e  volume (Appendix IV) shows t h a t  long  
d i s t a n c e  commuters form th e  b u l k  of  t h e  suburban  t r a f f i c .  
V i r a r -K h a r  s e c t i o n  p a s s e n g e r s  commuting d i r e c t l y  t o  and from 
Grant  Road-Churchga te  s e c t i o n  accoun t  f o r  more t h a n  57% of 
suburban  t r a f f i c .  The long  d i s t a n c e  t r a f f i c  com pos i t ion  i s  
as  f o l l o w s
S e c t i o n  P e rcen tag e
Bandra -  Andheri  26 .00
Jogeshw a r i  -  B o r i v l i  26.00
D ah isa r  -  V i r a r  5*00
ST.OOfi
Long d i s t a n c e  t r a f f i c  r e a c h e s  i t s  s a t u r a t i o n  p o i n t  d u r in g  th e  
peak p e r i o d  when t h i s  t r a f f i c  com prises  80- 85% o f  the  t o t a l  
commuters. Shor t  d i s t a n c e  commuters have been c l a s s i f i e d  as 
t h o s e  who o r i g i n a t e  and t e r m i n a t e  t h e i r  j o u r n e y  between 
Goregaon and Bombay C e n t r a l .  Gandhi (1973) found  t h a t  t h e y  
form on ave ra ge  30% o f  the  t o t a l  t r a f f i c .  Commuters whose 
jo u rn e y s  o r i g i n a t e  between V i r a r  and Malad or  Grant  Road 
and C h u rc h g a te ,  t h a t  i s ,  a t  e i t h e r  end of  t h e  l i n e  h a u l  and 
whose d e s t i n a t i o n  i s  i n  th e  i n t e r m e d i a t e  s e c t i o n  between 
Goregaon and Bombay C e n t r a l  c o n t r i b u t e  on ly  20% o f  t h e  t o t a l  
d a i l y  t r a f f i c .  Dur ing th e  o f f i c e  peak h o u r s ,  however,  t h i s  
type  of  t r a f f i c  f a l l s  t o  about  5% ( Gandhi, 1973 ) and long  
d i s t a n c e  t r a f f i c  t h e n  domina tes .
C e n t r a l  Ra i lw ay  commuter l i n e s  a l s o  have h ig h  l i n e  volumes 
f o l l o w i n g  a s i m i l a r  p a t t e r n  t o  t h a t  found a l o n g  Western 
Rai lway a l t h o u g h  th e  maximum lo a d  on W.R. i s  much h i g h e r  t h a n  
C.R. The lower s t a t i o n  volumes a lo n g  C.R. a r e  b e t t e r  u n d e r s to o d  
when we c o n s i d e r  t h e  n a t u r e  o f  t h e s e  su b u rb s .  As d e s c r i b e d  in  
t h e  l a n d  use a n a l y s i s .  Chapter  2 . 3 ,  t h e y  comprise mainly  
r e s i d e n t i a l / i n d u s t r i a l  a r e a s  hav in g  a lower p o p u l a t i o n  base  / 
t h a n  t h e  w e s t e rn  s u b u rb s .  The h ig h  s t a t i o n  volumes a t  Thana,  
Mulund, Bhandup, V i k h r o l i  and Ghatkopar  a re  due t o  t h e  w e l l  
deve loped  n a t u r e  o f  t h e s e  suburbs  b o th  in  t e rm s  o f  r e s i d e n t i a l  
and i n d u s t r i a l  a c t i v i t i e s .
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The h ig h  s t a t i o n  volume a t  K ur la  can be ac c o u n te d  f o r  by t h e  
f a c t  t h a t  i t  i s  a major  i n t e r c h a n g e  t e r m i n a l
1. Main l i n e  commuters on th e  C.R. change t r a i n s  a t  Kur la  f o r
t h e  h a rb o u r  b ran ch  l i n e  to  g e t  t o  t h e  i n d u s t r i a l  a r e a s  of
Trombay and a l s o  r e s i d e n t s  of  Mankhurd and Chembur t o
ge t  t o  main l i n e  s t a t i o n s .
2 . Modal i n t e r c h a n g e  of  b u s / t r a i n  i s  a v a i l a b l e  h e r e .  A l a r g e
number o f  bus commuters from w e s te rn  suburbs  board  he re  
f o r  t r a i n s  on main or  ha rbour  b ranch  l i n e s  t o  re a c h  
i n d u s t r i a l  a r e a s  i n  the  e a s t .
High l i n e  volume e x i s t s  between K ur la  and Dadar.  From Dadar to  
V.T.  t h e  l i n e  volume s t e a d i l y  d e c r e a s e s .  There i s  an o u t f low  
of  commuters i n  m i l l  a r e a s  of  P a r e l  and Currey  Road and a l s o  
i n  th e  b u s i n e s s / m a r k e t  a r e a  of  S andhurs t  Road and M as jid
s t a t i o n s .  A f u r t h e r  s t e a d y  d e c l i n e  i n  volume t o  V.T. i s
d i s c e r n i b l e .  D i s p e r s a l  of commuters on b o th  r a i l w a y s ,  th e re fo re . ,  
t a k e s  p l a c e  so u th  of  Dadar s t a t i o n  and t h e r e  i s  a  g r a d u a l  
d e c r e a s e  o f  commuter l i n e  volume a pp roac h ing  t h e  two CBD 
t e r m i n i ,  Churchga te  and V.T. On th e  C.R. t o o ,  lo ng  d i s t a n c e  
p a s s e n g e r s  make up th e  m a j o r i t y  of  commuters o u t l i n e d  
as  f o l l o w s
S e c t i o n  P e rc e n ta g e
Kui'la -  Thana 43
Kalva -  Kalyan 10
53%
The h a r b o u r  b ranch  l i n e  does not  show much v a r i a t i o n  i n  p a s s en g e r  
volume. Th is  i s  a  f e e d e r  l i n e  of  C.R. which s e r v e s  ma in ly  th e  
i n d u s t r i a l  a r e a  of  Trombay and t h e  white  c o l l a r  workers 
r e s i d i n g  t h e r e  bu t  working i n  Bombay s o u th .  C.R. t r a i n s  
ru n n in g  be tween  V.T. and Bandra,  a l th o u g h  h a v in g  a t remendous 
p o t e n t i a l  f o r  s e r v i n g  t h e  n o r t h —s o u th  heavy t r a f f i c ,  i s  no t  
b e i n g  p a t r o n i z e d  by th e  commuters.  This  i s  m a in ly  because  of  
i t s  v e ry  low f r e q u e n c y  and poor s e r v i c e .  I n s t e a d ,
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commuters i n t e r c h a n g e  a t  Bandra t o  W.R. and t r a v e l  t o  Churchga te .  
They th e n  e i t h e r  walk or  c a t c h  a bus  t o  t h e i r  work p l a c e s  i n  th e  
V.T. a r e a .
The s t a t i o n  volumes of  t h e  t e r m i n a l  s t a t i o n s  a r e  i n f l a t e d  t o  
some e x t e n t .  This  f e a t u r e  i s  due t o  th e  f a c t  t h a t  season  pass  
h o l d e r s  p u rch as e  t h e i r  pa s s e s  t o  t h e  n e a r e s t  t e r m i n a l  s t a t i o n  
beyond t h e i r  r e s i d e n c e  a n d /o r  w orkp lace .  The t e r m i n a l  s t a t i o n s  
b e i n g  ( B o r i v l i ,  Goregaon,  Andher i ,  Dadar,  C hurchga te ,  K ur la ,  
Mulund and V . T . ) .  Th is  i s  done f o r  s e v e r a l  r e a s o n s ,  t h e  t h r e e  
p r i n c i p a l  b e i n g
1. The d i f f i c u l t y  o f  b o a rd in g  th e  t r a i n  l e t  a lo n e  f i n d i n g  
s e a t i n g  accommodation a t  any p l a c e  o t h e r  t h a n  a t  th e  
o r i g i n a t i n g  s t a t i o n s .
2.  B e n e f i t s  of  f a s t  ' e x p r e s s '  t r a i n s  a r e  a v a i l a b l e  on ly  
a t  t e r m i n a l  s t a t i o n s .
3. Due t o  t h e  g r a d u a t e d  b lo c k  s t r u c t u r e  o f  f a r e s  on the  
r a i l w a y s ,  commuters buy season  p a s s e s  t o  t h e  l a s t  
s t a t i o n  of  th e  b l o c k  r a t h e r  t h a n  i n t e r m e d i a t e  s t a t i o n s  
a t  a m a rg in a l  a d d i t i o n a l  c o s t .  There i s  a t e n d en cy  t o  
p u rch as e  p a s s e s  up to  th e  CED t e r m i n i  w i th  t h e  added 
advan tage  o f  g r e a t e r  f l e x i b i l i t y  of  t r a v e l .
C o r r e l a t i o n  c o - e f f i c i e n t s  were c a l c u l a t e d  be tween l i n e  volume 
and d i s t a n c e  from CBD. I t  was found  by u s in g  P e a r s o n ' s  
c o r r e l a t i o n  c o - e f f i c i e n t  t e s t  t h a t  when l i n e  volume and 
d i s t a n c e  a r e  c o - r e l a t e d  u s in g  d a t a  f o r  t h e  whole of  G r e a t e r  
Bombay a l o n g  th e  Weste rn  Railway a v e ry  weak n e g a t i v e  c o - r e l a t i o n  
o f  - 0 .276  e x i s t s .  Th is  im p l ie s  t h a t  t h e  number of  commuters,  
does no t  d e c r e a s e  marked ly  w i th  an i n c r e a s e  i n  d i s t a n c e  from 
CBD. T h is  i s  because  most o f  t h e  commuters come i n t o  th e  
c i t y  from S a l s e t t e  I s l a n d .
When t h e  c o - r e l a t i o n  t e s t  i s  c a r r i e d  out u s i n g  d a t a  f o r  on ly  
Bombay I s l a n d  a v e ry  s t r o n g  p o s i t i v e  c o - r e l a t i o n  o f  O.984  i s  
o b s e rv ed .  Th is  im p l i e s  t h a t  as  t h e  d i s t a n c e  from th e  CBD 
t e r m i n i  i n c r e a s e s  so does th e  number o f  commuters,  ag a in
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r e f l e c t i n g  t h e  r e s i d e n t i a l  n a t u r e  of  t h e  n o r t h e r n  a r e a s  
and t h e  employment o r i e n t e d  c h a r a c t e r  o f  Bombay s o u th .  
C o - r e l a t i o n  c o e f f i c i e n t s  u s i n g  C.R. d a t a  p roduced  s i m i l a r  
t r e n d s  a s  t h o s e  found when u s i n g  W.R. d a t a .  A weak n e g a t i v e  
o f  -O .294  i s  p roduced  
cX\ f o r  G r e a t e r  Bombay. On the  o t h e r
hand,  a  s t r o n g  p o s i t i v e  c o - r e l a t i o n  o f  O.964  f o r  d a t a  i s  
p roduced  when Bombay I s l a n d  a lo n e  i s  e n v i s a g e d ,  aga in  
i n d i c a t i n g  t h a t  most o f  the  commuters come from th e  su b u rb s .  
A q u e s t i o n n a i r e  s u rvey  u n d e r ta k e n  by th e  a u t h o r  conf irmed  
t h e s e  f i n d i n g s .  Table 3 .4  shows th e  r e s u l t s  o b t a i n e d .
As t h e  d i s t a n c e  o f  r e s i d e n c e  from work p la c e  i n c r e a s e s  so 
does t h e  number o f  commuters up to  15-20  km d i s t a n c e  r a n g e .  
Note t h a t  t h i s  i s  i n  e f f e c t  t h e  n o r t h e r n  l i m i t  o f  Bombay 
I s l a n d .  A s l i g h t  d e c r e a s e  i n  t h e  number o f  commuters i s  
o b s e rv e d  between 20-30 km d i s t a n c e .  However, an i n c r e a s e  i n  
t h e  number o f  commuters l i v i n g  more th a n  30 km from t h e i r  
work p l a c e  i s  o b s e rv e d  with  no c l e a r  l i n e a r  d i s t a n c e  decay 
f u n c t i o n .  I t  i s  a l s o  a c o n f i r m a t i o n  o f  t h e  p o i n t  made 
e a r l i e r  th a n  th e  ave rage  commuting d i s t a n c e  i s  r e l a t i v e l y  
long .
The r a i l w a y s ,  t h e r e f o r e ,  s e rv e  t h e  l i n e - h a u l  f u n c t i o n  o f  th e  
t r a n s p o r t  system from t h e  low d e n s i t y  r e s i d e n t i a l  a r e a s  in  
t h e  n o r t h  t o  the  h ig h  employment a c t i v i t y  zones  i n  t h e  
s o u th .  The h igh  i n t e n s i t y  of  downtown o r i e n t e d  t r a v e l  i s  
a p p a r e n t .  Th is  i n d i c a t e s  t h a t  t h e  many-to-one n a t u r e  of  
j o u r n e y - t o - w o r k  i s  s t i l l  p redominant  w i th  d e s t i n a t i o n s  o f  
commuters c o n c e n t r a t e d  i n  t h e  CBD,
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Table 3-4
Frequency  D i s t r i b u t i o n  o f  
D is tan ce  o f  Res idence  
From Workplace o f  Commuters
D is ta n c e  Res idence  P e rcen tag e  o f  Commuters
From Workplace 
( i n  km)
0 - 5 10 .2
5 - 10 12.5
10 - 15 14 .2
15 - 20 15 .2
20 - 25 12 .2
25 - 30 9 .6
30 - 35 12 .7
35+ 13 .4
Source  : F i e l d  S u rv e y , J u l y  I 982 .
1 0 0 . 00%
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Bus Commuter F l o w s :
The n a t u r e  o f  bus t r a n s p o r t  demand and the  p a t t e r n  o f  i t s  
t r a f f i c  i s  a l s o  wor th  a n a l y s i n g  a t  t h i s  s t a g e .  Bus d e n s i t y  
maps ( F i g s .  3 .2  and 3 -3 )  p ro v id e  a good i n d i c a t i o n  of  t h e  p r e s e n t  
o v e r a l l  p a t t e r n  of  movement. F i g .  3 .2  shows t h a t  t h e  b u s e s  
a l o n g  t h e  n o r t h - s o u t h  a r t e r i a l  r o a d s  c a r r y  t h e  h e a v i e s t  d e n s i t y  
of  t r a f f i c .  The c e n t r a l  a r t e r i a l  r o u t e ,  which v i r t u a l l y  b i s e c t s  
th e  I s l a n d ,  has  t h e  h e a v i e s t  f lo w  o f  t r a f f i c .  On a v e r a g e ,
120 b u s e s  p e r  hour  p l y  a lo n g  t h i s  r o u t e , t h a t  i s ,  w i th  two bu s es  
a m in u te .  The bus d e n s i t y  i n c r e a s e s  t o  155 b u s e s  pe r  hour  s o u th  
of  V.T. I t  i s  i m p o r t a n t  to  n o t e  t h a t  t h e  main n o r t h - s o u t h  
r o u t e  p a s s e s  t h ro u g h  t h e  middle  and low income r e s i d e n t i a l  a r e a s .  
F u r t h e r m o r e ,  i t  c o n n e c t s  th e  CBD w i th  t h e  e a s t e r n  h a l f  of  t h e  
i n d i g e n e o u s  co re  a r e a  l i n k s  i n d u s t r i a l  a r e a s  of  c e n t r a l  Bombay 
t r a v e r s e s  t h e  c e n t r e  o f  Bombay I s l a n d  be tween t h e  bus  r a i l  
c o r r i d o r s .  The l o c a t i o n  o f  th e  CBD t e r m i n i  i s  such t h a t  th e
m a j o r i t y  o f  commuters have to  depend on r o a d  t r a n s p o r t  f o r  
c o m p le t i n g  t h e i r  j o u r n e y - t o - w o r k ,  e s p e c i a l l y  t o  t h e  new- 
commerc ia l  complexes a t  Nariman P o i n t  and Backbay.  T h is  r e s u l t s  
i n  heavy  t r a f f i c  i n  t h e  v i c i n i t y  of  t h e  two r a i l  t e r m i n i ,  
e s p e c i a l l y  a l o n g  D. N. Road and M.G. Road. Bus r o u t e s  s o u t h  of
S .V .P .  Road a l l  converge  on t h e  CBD. Bombay E l e c t r i c  Supp ly  and 
T r a n s p o r t  u n d e r t a k i n g  (BEST) a l s o  ru n s  a  number of  s p e c i a l  b u s e s  
d u r i n g  t h e  r u s h  hour  i n  t h e  CBD and o t h e r  p a r t s  of  Bombay I s l a n d  
to  c l e a r  t h e  o v e r l a p s  o f  commuters a t  t h e  bus  s t o p s .  The o t h e r  
major  bus  r o u t e  w i th  h ig h  d e n s i t i e s  and t h e r e f o r e ,  h ig h  p a s s e n g e r  
f low s  i s  fou n d  on th e  w e s t e rn  a r t e r i a l  r o u t e  e x t e n d i n g  from Mahim 
causeway t o  V.T.  The h i g h e s t  d e n s i t y  on t h i s  r o u t e  i s  fou n d  
a l o n g  M aharash i  Karve Road which c o n n e c t s  two im p o r t a n t  t r a f f i c  
g e n e r a t i n g  a r e a s ,  Opera House and t h e  CBD. An a v e ra g e  o f  79 buses  
pe r  hour  p l y  a lo n g  t h i s  r o u t e ,  which i s  i m p o r t a n t  beca u se  i t  
c o n n e c t s  t h e  r e s i d e n t i a l  c o l o n i e s  i n  t h e  n o r t h - w e s t  p a r t  o f  
Bombay I s l a n d ,  a r e a s  no t  w e l l  s e r v e d  by t h e  W.R., t o  t h e  b u s i n e s s  
a r e a  of  t h e  in d ig e n e o u s  core  and CBD. E lsew here  a l o n g  t h e  
w e s t e r n  s e a f r o n t  a much lower p a s s e n g e r  f lo w  i s  o b s e rv e d .  Th is  
i s  a  h ig h  c l a s s  r e s i d e n t i a l  a r e a  and th e  peop le  r e s i d i n g  h e re  
make w ider  use  of  t h e  p r i v a t e  c a r  and t a x i s  r a t h e r  t h a n  p u b l i c  
t r a n s p o r t  s e r v i c e s .
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A t h i r d  majo r  rou tew ay  w ith  heavy p a s s e n g e r  f lo w s  occurs  from 
Mahim to  CBD v i a  Godhale Road, N.M. J o s h i  and B y c u l l a  B r id g e ,  
t h e n  j o i n i n g  th e  major s tr eam of  t r a f f i c  a lo n g  J . J .  Road and 
Mohammed A l i  Road to  Hutatma Chowk. This  r o u t e  connec ts  th e  
n o r t h - w e s t  p a r t  of  Bombay I s l a n d  w i th  t h e  s o u t h - e a s t  and has  
an ave rage  o f  93 buses  p l y i n g  per  h o u r ,  w i th  t h e  number 
i n c r e a s i n g  as  t h e  CBD i s  approached .
Given t h e  a l ignm en t  of  th e  r a i l w a y s  i t  i s  no t  s u r p r i s i n g  t h a t  
s e v e r a l  e a s t - w e s t  bus r o u t e s  p ro v id e  im p o r tan t  c o n n e c t io n s  and 
have h ig h  d e n s i t y  f lo w s .  These r o u t e s  s e rve  t h ro u g h  t r a f f i c  
as  w e l l  as  i n t e r n a l  movement w i t h i n  th e  h igh  d e n s i t y  r e s i d e n t i a l  
a r e a s  of  Girgaum, Thakurdwar,  M as j id  and Dongr i .  Flows a lo n g  
th e  e a s t - w e s t  r o u t e s  a r e  den s es t  i n  th e  CBD and ind igeneous  
co re  a r e a s ,  and d e c re a se  as one p roceeds  n o r th w a rd s .  These 
dense e a s t - w e s t  t r a f f i c  f lows  in  t h e  CBD a re  due t o  th e  f a c t  
t h a t  p a s s e n g e r s  a l i g h t i n g  a t  Churchgate s t a t i o n  b u t  hav ing  t h e i r  
f i n a l  d e s t i n a t i o n s  i n  th e  e a s t  n e a r  B a l l a r d  E s t a t e  need t o  use 
th e  bus f o r  t h e  f i n a l  l e g  of  t h e i r  jo u rn e y .  S i m i l a r l y ,  
p a s s e n g e r s  a l i g h t i n g  a t  V.T. b u t  w i th  d e s t i n a t i o n s  nea r  Churchgate 
a l s o  have t o  use b u s e s .  For example ,  88 bu s es  p e r  hour  p l y  on 
Veer Nariman Road which l i n k s  th e  two CBD t e r m i n i .  From V.T. 
t o  Hutatma Chowk a lo n g  D.N. Road, I 55 bus p e r  h o u r ,  t h a t  i s ,
2 .6  b u ses  a m inu te ,  p l y  t o  c a t e r  t o  t h e  heavy demand. Bus 
d e n s i t i e s  t h i n  out a t  t h e  causeways because  most of  t h e  bus
r o u t e s  o r i g i n a t e  and t e r m in a t e  a t  S ion  and Mahim.
T ra v e l  p a t t e r n s  r e f l e c t  th e  im por tance  of  t h e  CBD as  a f o c a l  
p o i n t  f o r  t r a f f i c  movement. Busesjare used  p r e d o m in a n t ly  f o r  t r i p s  
w i t h i n  t h e  CBD and f o r  r a d i a l  t r i p s  p a r a l l e l  t o  t h e  r a i l w a y s .
Bus t r a f f i c  i s  of  e s s e n t i a l l y  s h o r t  l e a d s .  White ( 198O, 53) 
e s t i m a t e d  t h a t  about  70^  of  bus p a s s e n g e r  t r a v e l  i s  l e s s  th a n  
5 km and t h e r e f o r e ,  long  d i s t a n c e  p a s s e n g e r s  do no t  make-up a 
l a r g e  p r o p o r t i o n  of  p a s s e n g e r s ,  i n  c o n t r a s t  w i t h  r a i l  commuting. 
The s t r u c t u r e  of  th e  s e r v i c e s  would,  however,  a l l o w  t r a v e l  f o r  
over  40 km w i t h i n  G r e a t e r  Bombay b u t  buses  c a t e r  ma in ly  f o r  
s h o r t  d i s t a n c e  t r i p s  of  i n d i v i d u a l s  th ro u g h o u t  t h e  day.  They 
a r e  no t  a p o p u la r  mq.de f o r  d a i l y  lo ng  d i s t a n c e  commuting main ly
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because  of  c o n g e s t i o n  problems from which th e y  s u f f e r  and th e  
consequen t  l o n g e r  j o u rn e y  t im es  i n  comparison w i th  r a i l w a y s .
For  r a d i a l  t r i p s  a lo n g  p r i n c i p a l  a r t e r i e s  th e  r a i l  s e r v i c e  o f f e r s  
a  q u ic k e r  and more e f f i c i e n t  s e r v i c e  e s p e c i a l l y  jo u rneys  over 
8 km.
In  t h e  s u b u r b s ,  a d i f f e r e n t  ty pe  of  f low  p a t t e r n  i s  observed .  
S ince  most o f  t h e  subur-bs have deve loped  a round th e  r a i l w a y  
s t a t i o n s ,  t h e  f e e d e r  r o l e  of the  b u s e s  t o  r a i l w a y  s t a t i o n s  i s  
a p p a r e n t .  I n  t h e  s u b u rb s ,  th e  two a r t e r i a l  r o u t e s ,  Bombay-Agra 
Road in  t h e  e a s t  and S .V .P .  Road i n  th e  west have h igh  d e n s i t y  
t r a f f i c  f l o w s ,  e s p e c i a l l y  in  t h e  s o u th e r n  p a r t  ( F ig .  3 . 3 ) .  Bus 
f lows  a l o n g  th e s e  r o u t e s  do d e c re a s e  w i th  i n c r e a s i n g  d i s t a n c e  
from th e  two causeways .  Pednekar ( 1980) g iv e s  a good account  of 
t h e  development of  t h e  bus ne twork  on S a l s e t t e  I s l a n d .  He n o te s  
t h a t  t h e  bus  r o u t e s  f u r t h e r  a c c e n t u a t e  the  dominance of  th e  major 
a x i a l  r o a d s .  The h e a v i e s t  bus p a s s e n g e r  f low s  i n  th e  suburbs  
occur on t h e  v i t a l  r o u t e s  t h a t  connec t  th e  e a s t  and west suburbs  
such as  Mathurdas  V a s a n j i  Road c o n n e c t in g  Andheri  t o  t h e  c e n t r a l  
p o r t i o n  o f  S a l s e t t e  I s l a n d  which has  65 bu ses  p e r  hour p l y i n g  
a lo n g  i t ,  and a l s o  Sion-Trombaj/ Road which i s  an im por tan t  
bus r o u t e .
In  t h e  w e s t e r n  su b u rb s ,  west of  t h e  r a i l w a y  t r a c k s ,  the  bus 
r o u t e s  have deve loped  in  r e sp o n se  t o  th e  needs  o f  h igh  and 
middle income g roups .  The bus r o u t e s  l i n k  the  r e s i d e n t i a l  
c o l o n i e s  a l o n g  th e  s e a f a c e  t o  t h e  n e a r e s t  r a i l w a y  s t a t i o n .
In  c o n t r a s t  t o  the  w e s t e rn  s u b u rb s ,  r e s i d e n t i a l  c o l o n i e s  i n  the  
e a s t e r n  subu rbs  such as Cheeta camp and Anushakti  Nagar have 
d i r e c t  bus  c o n n e c t io n s  t o  Sion and t h e  c i t y  r a t h e r  th a n  t o  the  
n e a r e s t  r a i l h e a d  l i k e  Mankhurd. Th is  may be due p a r t l y  t o  the  
poor r a i l  s e r v i c e  o f f e r e d  on th e  C e n t r a l  Ra i lw ay .  High d e n s i t y  
f lows  occur  i n  r e s i d e n t i a l  a r e a s  a round th e  r a i l w a y  s t a t i o n s  
where t h e r e  a r e  a l a r g e  number of  f e e d e r  r o u t e s .  Denser f low 
p a t t e r n s  a r e  n o t i c e a b l e  in  th e  i n n e r  suburbs  p o s s i b l y  due t o  <
th e  f a c t  t h a t  u n t i l  1957 th e  boundary  of  G r e a t e r  Bombay was a t  
th e  n o r t h e r n  margin o f  t h e  i n n e r  s u b u rb s ,  namely Andheri on the  
west and Ghatkopar  i n  t h e  e a s t .  The r e l a t i v e  absence  of  r o a d
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l i n k s  i n  t h e  n o r t h e r n  p a r t  of S a l s e t t e  I s l a n d  i s  due t o  t h e  
p re s e n c e  of  p h y s i c a l  h a r r i e r s  which have c u r t a i l e d  the  demand f o r  
e a s t - w e s t  t r a v e l .  T r a v e l  from th e  e a s t e r n  t o  t h e  w es te rn  suburbs  
as  a consequence  i s  c o n f in e d  t o  a l i m i t e d  number of  r o u t e s  sou th  
of  Andher i  and G hatkopar .  The d e n s i t y  f lows  a lo n g  th e s e  r o u t e s  
a r e  r e l a t i v e l y  h ig h .  Bus f lows  i n  t h e  suburbs  a re  r o u t e d  so as 
t o  p ro v id e  l i n k a g e s  between th e  r a i l h e a d s  and r e s i d e n t i a l  a r e a s  
t h a t  a r e  no t  w i t h i n  w alk ing  d i s t a n c e  and f o r  p ro v id i n g  i n t e r ­
suburbs  t r a v e l .  The buses  do not-make e x t e n s i v e  use  o f  the  
two E xpre s s  Highways a l th o u g h  th e y  do o f f e r  p o t e n t i a l  f o r  f a s t e r  
t r a v e l .  BEST's p o l i c y  of  p ro v id i n g  f e e d e r  s e r v i c e s  r a t h e r  th a n  
a. l i n e  h a u l  s e r v i c e ,  so as not  to  be i n  c o m p e t i t i o n  with  t h e  
r a i l w a y s ,  may perhaps  be a r e a s o n  f o r  no t  making use of them 
f u l l y ,  s i n c e  th e y  a re  advan tageous  on ly  when lo ng  d i s t a n c e s  need 
t o  be t r a v e r s e d .  BEST buses  p l y  t h ro u g h  l a r g e  t r a f f i c  g e n e r a t i n g  
zones i n  b o t h  t h e  c i t y  and th e  s u b u rb s .
T ra v e l  p a t t e r n s  of  bus commuters i n d i c a t e  t h e  impor tance  of  the  
CBD as t h e  f o c a l  p o in t  where t r a f f i c  conve rge s .  H eav ie s t  
movement i s  a lo n g  th e  n o r t h - s o u t h  a x i s  a l t h o u g h  t h e r e  a re  
prominen t  e a s t - w e s t  movements i n  t h e  v i c i n i t y  o f  P a r e l  and 
Haulana S h a u k h a t a l i  Road. The h i g h e r  demand and denser  f low  on 
Bombay I s l a n d  i n  comparison w i th  t h e  suburbs  i s  because  of the  
o v e r a l l  h i g h e r  p o p u l a t i o n  d e n s i t i e s  as  w e l l  a s  t h e  fa.ct t h a t  
bu s e s  p ro v id e  a s u p e r i o r  s e r v i c e  f o r  p a s s e n g e r s  whose t r i p  
o r i g i n s  and t r i p  d e s t i n a t i o n s  occur  on Bombay I s l a n d .  A n a ly s i s  
of  th e  s p a t i a l  p a t t e r n  of  demand on th e  r a i l w a y s  showed t h a t  the  
t r a i n s  a r r i v e  f u l l  by t h e  t ime th e y  r e a c h  th e  n o r t h e r n  margins 
of  Bombay I s l a n d .  C a p a c i ty  l i m i t a t i o n s  and th e  d i f f i c u l t y  of  
b o a r d i n g  t h e  t r a i n s  as w e l l  as t h e  g r e a t e r  f l e x i b i l i t y  of  bus 
s e r v i c e s  a c c o u n t s  f o r  i n t r a - c i t y  I s l a n d  bus  u s e .  Buses ,  
t h e r e f o r e ,  s e r v i c e  a l i n e  hau l  f u n c t i o n  m ain ly  f o r  those  who 
l i v e  and work on Bombay I s l a n d  as  w e l l  as  s e r v i n g  as downtown 
c o l l e c t o r s  and d i s t r i b u t o r s  from th e  r a i l w a y  s t a t i o n s .
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In  th e  subu rbs  t h e  b u ses  se rve  m a in ly  as r e s i d e n t i a l  c o l l e c t o r s  
and d i s t r i b u t o r s  t o  t h e  l i n e  h a u l  system p ro v id e d  by th e  r a i l w a y s .  
The p r o l i f e r a t i o n  of  s e r v i c e s  t h a t  has o c c u r r e d  i n  c e r t a i n  a r e a s  
of  t h e  c i t y  h i g h l i g h t s  th e  ve ry  d i r e c t  l i n k s  be tween land  use 
and t r a n s p o r t ,  u rban  form and th e  d i s t r i b u t i o n  of  a c t i v i t i e s  
w i t h i n  i t .  From t h i s  a n a l y s i s  of  bus s e r v i c e s  t h e  s i g n i f i c a n c e  
of  th e  CBD once a g a in  emerges as  does the  r o l e  of  the  bus in  
a s s o c i a t i o n  w i th  th e  r a i l w a y s  i n  p r o v i d i n g  f o r  lo ng  d i s t a n c e  
commuters.
9 7
3 .3  TEMPORAL ASPECTS OF DEMAND
I t  has  been  shown t h a t  th e  demand f o r  t r a n s p o r t  i s  no t  un i fo rm 
s p a t i a l l y ,  nor i s  i t  c o n s t a n t  over  t i m e .  I t  v a r i e s  s e a s o n a l l y ,  
weekly and d i u r n a l l y .  D an ie l s  and Warnes ( I 9 8 0 ) n o te d  t h a t  
t e m pora l  v a r i a t i o n s  i n  demand occur  no t  on ly  i n  te rm s  of  t o t a l  
volume b u t  a l s o  in  d i r e c t i o n  o f  movement. The changes i n  demand 
t h ro u g h o u t  a  g iv e n  weekday w i l l  be of  conce rn  h e r e  as t h e  d a i l y  
movement c h a r a c t e r i s t i c s  cause a c o n c e n t r a t i o n  of  movement a t  
p a r t i c u l a r  t im es  and i n  a p a r t i c u l a r  d i r e c t i o n  which r e s u l t s  
i n  th e  development o f  p r e s s u r e  p o i n t s  i n  t h e  t r a n s p o r t  
i n f r a s t r u c t u r e .  Th is  i n  t u r n  i s  a main cause  o f  t h e  u rban  
t r a n s p o r t  p roblem. Such a s p a t i a l  a s p e c t s  a r e  e s p e c i a l l y  
im p o r ta n t  w i th  r e g a r d  t o  the  d e s ig n ,  c a p a c i t y  and e f f i c i e n c y  
o f  a t r a n s p o r t  system.
Extreme v a r i a t i o n  ta.kes p lace  d u r in g  t h e  day .  High demand f o r  
p a s s e n g e r  t r a n s p o r t  f a c i l i t i e s  occu r s  a t  t h e  b e g i n n in g  and end 
of  th e  working  day.  This  peak i n  t r a f f i c  demand a r i s e s  from 
o b l i g a t o r y  t r i p s ,  i n c l u d i n g  j o u r n e y - t o - w o r k  and  s c h o o l .  An 
im p o r ta n t  c h a r a c t e r i s t i c  of  such t r i p s  i s  t h a t  t h e y  a r e  h i g h l y  
i n f l e x i b l e  b o th  i n  d i r e c t i o n  and t i m in g .  J o u r n e y - t o - w o r k  i s  
a t ime consuming a c t i v i t y  f o r  u rban  workers s i n c e  i t  i n v o l v e s  
overcoming th e  f r i c t i o n  of  space  be tween r e s i d e n t i a l  l o c a t i o n  
and job l o c a t i o n .  An im por tan t  a s p e c t  of  t h e  j o u r n e y - t o - w o r k  i s  
s p a t i a l  and c o n s e q u e n t ly  of  i n t e r e s t  t o  G eographers .  The problem 
of  t h e  p e a k in g  i n  t r a v e l  demand i s  made worse by  t h e  g r a d u a l  
i n c r e a s e  i n  t h e  number o f  commuters. However, i t  i s  o f t e n  seen 
as  a  n e c e s s a r y  e v i l  i n  o rde r  t h a t  u rban  a c t i v i t i e s  can f u n c t i o n  
p r o p e r l y .  Each c i t y  w i l l  have i t s  own p e c u l i a r  p a t t e r n  of  
t r a f f i c  p e a k in g .  Meyer ( 1967) n o t e s  t h a t  t h e r e  a r e  wide 
v a r i e t i e s  o f  peaks  r a n g in g  from th e  s h o r t  and s h a rp  peak 
u s u a l l y  a s s o c i a t e d  w i th  th e  CBD t o  t h e  lo ng  peak  a f f e c t i n g  
suburban  a r e a s .
The c h a r a c t e r i s t i c s  o f  th e  peak i n  Bombay w i l l  now be d i s c u s s e d .
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For  t h e  av e ra g e  middle  c l a s s  Bomhayites ,  t h e  p u b l i c  t r a n s p o r t  
f a c i l i t i e s  a re  p a r t  and p a r c e l  of  t h e i r  e x i s t e n c e  in  th e  u rban  
s e t t i n g .  I t  i s  f o r  t h i s  r e a s o n  t h a t  i n  a d d i t i o n  t o  t h e  ' o f f i c e  
p e a k '  which i s  d i s c e r n i b l e  i n  e v e r y  l a r g e  c i t y ,  Bombay has  
o t h e r  peaks  t h a t  a r e  p r e s e n t  and which need t o  be a p p r e c i a t e d .  
T ab les  3 .5  and 3 .6  show th e  d i f f e r e n t  ty p e s  of  demand which can 
be i d e n t i f i e d  and th e  tem pora l  n a t u r e  of  demand on th e  r a i l w a y s .  
I t  em phasizes  t h e  d i v e r s e  n a t u r e ' o f  d a i l y  t r i p  t y p e s  t a k e n  by 
d i f f e r e n t  s e c t i o n s  o f  th e  p o p u l a t i o n ,  w ith  each  c r e a t i n g  t h e i r  
ovm ' p e a k s '  i n  th e  demand f o r  r a i l  s e r v i c e s .  Most o f  t h e  u s e r s  
a re  c a p t i v e  r i d e r s  who have no o t h e r  a l t e r n a t i v e  i n  t e rm s  of 
modal c h o i c e .  Rai lways  se rve  more th a n  j u s t  t h e  CBD o r i e n t e d  
t r i p s .  A d i s t i n g u i s h i n g  f a c t o r  of  Bombay suburban  s e r v i c e s ,  
e s p e c i a l l y  i n  compar ison  with  t h o s e  i n  D C s ,  i s  t h a t  goods 
a re  c a r r i e d  a long  w i th  the  p a s s e n g e r s  t h ro u g h o u t  th e  y e a r  
whether i t  be m i lk ,  f r e s h  f r u i t s ,  v e g e t a b l e s  o r  any o t h e r  
m e rc h a n d i s e .  There i s  no c l e a r  d i f f e r e n t i a t i o n  which e x i s t s  
between p a s s e n g e r  and f r e i g h t  t r a n s p o r t .
Ketkar  ( 198I ,  4 ) s t a t e s  a p p r o p r i a t e l y  t h a t ,  ' t h e r e  no lo n g e r  
e x i s t s  a peak  hour crowd on th e  Bombay suburban  t r a i n s .  Each 
hour i s  a peak hour and t h e r e  i s  no r e s p i t e  on th e  r a i l w a y s  
e i t h e r  i n  t h e  a f t e r n o o n  or a t  m i d n i g h t ' .  I t  can ,  t h e r e f o r e ,  be 
seen  t h a t  t h e  r a i l w a y s  p lay  a v i t a l  r o l e  i n  t h e  t r a n s p o r t  needs 
of  B om bay i te s .  There i s  always a g r e a t  demand f o r  a c c e s s i b i l i t y  
t o  and from c i t y  t o  suburban  a r e a s .  However, t h e  dominant peak 
i s  p ro v id e d  by th e  j o u r n e y - t o - w o r k  and most t r a n s p o r t  s t u d i e s  
have to  d a t e  concerned  them se lves  w ith  t h e  ' o f f i c e  p e a k '  and 
have n e g l e c t e d  the  o t h e r  ty p e s  o f  peaks t h a t  a r e  p r e s e n t  i n  
Bombay. Acute t r a f f i c  problems do,  n e v e r t h e l e s s ,  c o i n c id e  with  
t h e  o f f i c e  peak.  The problems of  t h e  peak a r e  worsened by the  
s p a t i a l  c o n c e n t r a t i o n  o f  employment. Given t h a t  t h e  l a n d  use 
p o l i c i e s  i n  Bombay s o u th  a re  t e n d i n g  t o  a t t r a c t  more r a t h e r  than  
l e s s  peop le  i n t o  th e  F o r t  a r e a ,  t h e  p r e s e n t  prob lems a r e  l i k e l y  
t o  be a c c e n t u a t e d .  Bombay's major t r a n s p o r t  problem i s  
b a s i c a l l y  a peak hour  problem and t h i s  u n i - d i r e c t i o n a l  peak hour
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t r a f f i c  i s  g e n e r a t e d  by t h e  heavy c o n c e n t r a t i o n  of  o f f i c e  
employment i n  t h e  s o u t h .  There i s  a d e f i n i t e  d i r e c t i o n a l  
and t e m p o r a l  b i a s  i n  t h e  demand f o r  t r a n s p o r t  s e r v i c e s .  The 
t r a n s p o r t  system p roves  t o  be g r o s s l y  i n a d e q u a te  d u r in g  t h e  
peak h o u r s  i n  s p i t e  of  f a s t  s p e e d s ,  r e l i a b i l i t y  and h ig h  
f r e q u e n c i e s .  On t h e  e x i s t i n g  suburban  ne tw ork ,  th e  d i r e c t i o n a l  
movement i n  th e  peak  i s  n o r t h  t o  s o u th  i n  t h e  morning peak  and 
s o u th  t o  n o r t h  i n  t h e  even ing .  The n o r t h - t o - n o r t h  t r a f f i c ,  
t h e t  i s ,  commuters from th e  w e s t e rn  t o  e a s t e r n  suburbs  and v ic e  
v e r s a  merges w i th  t h e  d i r e c t i o n a l  f low  as f a r  as  Dadar and a t  
t h i s  i n t e r c h a n g e ,  t r a f f i c  moves i n  t h e  non-peak  d i r e c t i o n  
d u r in g  t h e  peak p e r i o d s .  C a p a c i ty  problems a r e  b a s i c a l l y  
r e l a . t e d  t o  peak  hour  demand. BMRDA ( 198I ,  2) e s t i m a t e d  t h a t  
8^ o f  t h e  d a i l y  t r i p s  a r e  b e i n g  c a r r i e d  by th e  r a i l w a y s  p e r  
peak hou r  i n  t h e  peak d i r e c t i o n ,  however s e c t i o n s  sou th  o f  
B y c u l l a  and  Grant  Road s t i l l  c a r r y  10^- of t h e  t o t a l  d a i l y  t r i p s .  
The r a t e d  c a p a c i t y  of  t h e  n i n e - c a r  e l e c t r i c  m u l t i p l e  u n i t  (EI-Rj) 
i s  1750 p a s s e n g e r s ,  t h a t  i s ,  i t s  * c ru sh  lo a d  cap a c i ty *  w i th  
tw ice  t h e  s e a t i n g  c a p a c i t y .  I t  has  been  e s t i m a t e d  by th e  
r a i l w a y s  f o r  p l a n n in g  purposes  t h a t  an average  l o a d in g  o f  
2600 p a s s e n g e r s  pe r  raKe can be u s e d  as t h e  dense c ru sh  lo a d  
c a p a c i t y .  Th is  i s  adop ted  f o r  peak  p e r i o d  c a p a c i t y  c a l c u l a t i o n s .  
LIT.Ç* ( R l y . )  ( 1972 , 99 ) e s t i m a t e d  t h a t  t h i s  t h e o r e t i c a l l y  p r o v id e s  
a f l o o r  space  of  1 .43 s q . f t .  p e r  s t a n d i n g  p a s s e n g e r  which i s  
c o n s i d e r e d  r e a s o n a b l e  accommodation f o r  suburban  t r a v e l .  However, 
what happens  i n  p r a c t i c e  i s  v e r y  d i f f e r e n t .  The a c t u a l  numbers 
c a r r i e d  on some s e c t i o n s  i s  w e l l  ovei 5 ,000 p a s s e n g e r s  p e r  t r a i n ,  
t h a t  i s ,  t h e  t r a i n s  a re  c a r r y i n g  tw ic e  t h e i r  dense c ru sh  lo a d  
c a p a c i t y .  C onges t ion  and overc rowding  a re  d i f f i c u l t  t o  q u a n t i f y .  
One can see  t h e s e  problems and even p e r s o n a l l y  e x p e r i e n c e  i t ,  
however ,  i n  o rd e r  to  g e t  an i n d i c a t i o n  of t h e  degree  of  
ove rc row ding  on th e  r a i l w a y s  t h e  d e n s i t y  of  p a s s e n g e r s  per  
t r a i n  can be c a l c u l a t e d .  A good i n d i c a t o r  o f  t h e  degree  of  
ove rc row ding  can be i l l u s t r a t e d  by th e  p a s s e n g e r  d e n s i t y  on /
th e  suburban  t r a i n s  d u r in g  t h e  ’o f f i c e  peak p e r i o d ’ . Given t h a t  
t h e  p e r c e n t a g e  of  p a s s e n g e r s  c a r r i e d  d u r in g  th e  o f f i c e  peak i s  
8^ of  t h e  t o t a l  24-hour  volume (MTP ( R l y . )  I 98 I )  and knowing
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t h e  number o f  t r a i n s  ru n  per  peak h o u r ,  the  p a s s e n g e r  d e n s i t y  
p e r  t r a i n  can  he c a l c u l a t e d .  (Appendix V and V I ) .  In t h e  peak 
h o u r s ,  t h e  t r a i n s  from th e  suburbs  a r e  packed w e l l  beyond t h e i r  
dense c ru s h  loa d  c a p a c i t y .  The d e n s i t y  of  t r a f f i c  v a r i e s  over 
each s e c t i o n  ( F ig .  3 . 4 ) •  A n a ly s i s  o f  overcrowding  on b o th  
r a i l w a y s  shows t h a t  by  t h e  t ime t h e  t r a i n s  r e a c h  th e  n o r t h e r n  
boundary  o f  Bombay I s l a n d  a t  Mahim and S ion ,  t r a i n s  a re  a l r e a d y  
100% or  more overcrowded over t h e  dense c ru sh  lo a d  c a p a c i t y ,  of
2600 on t h e  G.R, and n e a r l y  90% overcrowded on t h e  V/.R,
More ove rc row ding  i s  e v i d e n t  on t h e  G.R. th a n  R.R. d e s p i t e  the
f a c t  t h a t  t h e  former  has  a much lower  l i n e  volume. (Appendix IV).
This  i s  m a in ly  because  o f  the  l e s s  f r e q u e n t  s e r v i c e  o f f e r e d  on 
G.R. which has  o n ly  17 t r a i n s  pe r  peak hour as  opposed to  27 
t r a i n s  p e r  peak  hour on W.R, There has  been  a s t e a d y  i n c r e a s e  
i n  t h e  number of  t r a i n s  o r i g i n a t i n g  from V i r a r  and B o r i v l i  
s i n c e  I960 .  Th is  has  g iven  some r e l i e f  t o  t h e  commuters b u t  not  
t o  t h e  e x t e n t  demanded.
The d e n s e s t  p a s s e n g e r  volumes on t h e  G.R. main l i n e  occur on th e  
s e c t i o n  be tween  Ghatkopar  and Dadar .  More t h a n  100% overcrowding 
over  t h e  dense c ru sh  lo a d  c a p a c i t y  i s  ob se rv ed .  On the  W.R. 
such dense overc rowding  occurs  be tween  D ah isa r  and B o r i v l i ,  and 
Goregaon and Andher i .  Augmenting of  c a p a c i t y  by  a d d i t i o n a l  
t r a i n s  o r i g i n a t i n g  a t  B o r i v l i  and Andheri  g iv e s  some r e l i e f  to  
th e  p a s s e n g e r s ,  a l t h o u g h  the  t r a i n s  a r e  s t i l l  f i l l e d  f a r  i n  
e x c e ss  o f  t h e i r  t h e o r e t i c a l  c a p a c i t y .  The ave rage  p e r c e n ta g e  
overc row ding  from Andheri  to  Dadar i s  80.97%. The t r a i n s  on 
b o th  t h e  r a i l w a y s  a r e  u n c o m fo r tab ly  overcrowded up to  Dadar.  
S t a t i o n s  s o u th  of  Dadar have l e s s  overc rowding  and t h i s  i s  
beca use  commuters s t a r t  d e t r a i n i n g  t o  g e t  t o  t h e i r  work p l a c e s  
on Bombay I s l a n d .  I t  must be n o t e d ,  however,  t h a t  the  t r a i n s  
a r e  s t i l l  f u l l  over t h e i r  c ru sh  lo a d  c a p a c i t y .  For  th e  volume 
of demand g e n e r a t e d  t h e r e  i s  to o  l i t t l e  c a p a c i t y  t o  permi t  
c o m fo r t a b le  j o u r n e y s .  ^
The peak  hou r  overcrowding  has cau s ed  some degree  o f  s p r e a d in g  
t o  o c c u r .  Th is  i s  m a n i f e s t e d  by t h e  r e l a t i v e l y  lo ng  ' o f f i c e  
p e a k '  which l a s t s  f o r  t h r e e  hours  i n  t h e  morning and t h r e e  hours
105
W.li .
V ira r Percen tage  overcrowding over the  
c rush  load  c a p a c i t y  on the  ^
N a l l a  Sopra suburban network -  I 978/ 79 ,
F ig .  3.4
Source :
Based on 
pe r s o n a l  
c a l c u l a t i o n s  
u s in g  
Anoendix V & VI.
B as s e in  Road
6 I\ai Gaon
Thakur l i
3 .02
ombivli
ol' îira Road
6 Dahisar
Diva101.85
B o r i v l i
l'îumbra.
K and iv l i Kalva
Mal ad
Thana
ôGoregaon
Mulund
Jogeshwari112.33 Ehandup
/uidheri a n j u r  Karg
70.10
Vile  P a r le i k h r o l i
Ghatkopar 
Vidya Vihar
89.24  h S an ta  Cruz
Khar Road
Kurla
109.61
Mahim Sion
69.94  rjMatunga
/R oad   ^ Katunga
E l p h in -
stone Rd.^ Pa re l  
Lower 
P a re l Currey Road 
Chinchpokl i
76.4041 .84  Ç Kahalaxmi
Bombay C en t ra l
B ycu l la
Sandhurs t  Road
Grant Road
Chs.rni Road
Masj i  d 
V i c t o r i a  Terminus
29.69  6 Marine Lines
Churchgate
i n  th e  e v e n i n g .  I t  has  a l s o  r e s u l t e d  i n  c o n s i d e r a b l e  s u p r e s s i n g  
of  th e  demand by o t h e r  u s e r s  d u r in g  t h e s e  h o u r s .  Suburban r a i l  
s e r v i c e s  i n  Bombay have f a i l e d  t o  expand in c a p a c i t y  t o  meet the  
demand r e q u i r e m e n t s  and t h i s  has  caused  c o n s i d e r a b l e  overcrowding 
and in c o n v e n ie n c e  t o  t h e  commuters,  w ith  t r a i n s  u n s a f e l y  loaded  
f a r  i n  e x c e s s  of  t h e i r  d e s ig n  c a p a c i t i e s .  A l l  i n d i c a t i o n s  p o in t '  
t o  the  f a c t  t h a t  an augm enta t ion  i n  s e r v i c e  i s  b o th  d e s i r e d  and 
n e c e s s a r y .  Table 3 .7  shows the  number of  t r a i n s  r e q u i r e d  t o  be 
i n  s e r v i c e  t o  avo id  such  inhuman overcrowding .  The peak hour  
r e q u i r e m e n t s  on A ndher i-Bandra  s e c t i o n  comes t o  47 t r a i n s  per  
hour u s i n g  t h e  r a i l w a y s  index  of  2600 commuters per  t r a i n .  At 
p r e s e n t  24 t r a i n s  ru n  on t h i s  s e c t i o n  pe r  hou r .  An a d d i t i o n a l  
23 t r a i n s  a r e  r e q u i r e d .  The same l e v e l  of c a p a c i t y  d e f i c i e n c y  
occurs  on most of  t h e  s e c t i o n s  s o u th  of  B o r i v l i  and Thana.. The 
number of  t r a i n s  r u n n in g  on the  suburban  s e c t i o n  i s  not  
s u f f i c i e n t  t o  d e a l  w i th  th e  p r e s e n t  needs of  t h e  suburban 
c o m m u t e r - t r a f f i c  d u r i n g  th e  peak h o u r s .  D e s p i t e  hav ing  a ve ry  
e f f i c i e n t  e l e c t r i c  r a i l w a y  system,  i t  i s  s t i l l  i n s u f f i c i e n t  f o r  
today*s  n e e d s .  This  d i s c r e p a n c y  be tween th e  demand f o r  t r a n s p o r t  
s e r v i c e s  and th e  supp ly  f o r  i t  has  c r e a t e d  problems of 
unmanageable d imensions  f o r  th e  r a i l w a y s .
C l e a r l y ,  t h e  l a r g e  number of  t r a i n s  needed t o  a d e q u a te l y  s a t i s f y  
th e  peak demand r a i s e s  t h e  q u e s t i o n  of  th e  l i n e  c a p a c i t y  (MTP 
( E l y . ) ,  1978,  97 ) .
On th e  G .E . ,  t h e r e  i s  no scope f o r  i n c r e a s i n g  t h e  f r e q u e n c y  of  
s e r v i c e  i n  t h e  n o r t h e r n  suburban a r e a  due to  t r a c k  l i m i t a t i o n s .
As a r e s u l t ,  i t  seems as  i f  t h e  dense overcrowding  w i l l  con t inue  
and become worse as  demand i n c r e a s e s .  On th e  W.R., a  s i m i l a r  
s i t u a t i o n  p r e v a i l s .  The a v a i l a b l e  c a p a c i t y  has  been  in c r e a s e d  
t o  f a c i l i t a t e  29 t r a i n s  per  peak h e a r  coming i n  t o  Grant -  
Churchgate s e c t i o n  w i th  27 t r a i n s  a l r e a d y  r u n n in g  th e  e x t r a  
c a p a c i t y  a l lo w s  f o r  on ly  two more t r a i n s  i n  th e  peak h o u r .  This 
compares w i th  the. r e q u i r e d  c a p a c i t y  of  19 a d d i t i o n a l  t r a i n s .  The 
u n i - d i r e c t i o n a l  p a t t e r n  of  t r a f f i c  f low  causes  a  g r e a t  d e a l  of  
s t r a i n  on t h e  t r a n s p o r t  system.  Such t r a n s p o r t  problems cannot  
be so lv e d  m e re ly  by p r o v i d i n g  a d d i t i o n a l  c a p a c i t y .  The i n c r e a s e  
in  the  f r e q u e n c y  of  t h e  t r a i n  s e r v i c e  w i l l  no t  end the  r ace
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Table  3 .7
Gap between supp ly  and demand 
For  r a i l  t r a n s p o r t  c a p a c i t y
SECTION Number o f
t r a i n s  run  
d u r ing  
peak hour
Number of  
t r a i n s  
recru i red  
t o  be run
A d d i t i o n a l
t r a i n s
r e q u i r e d
d u r in g  
peak hour
CENTRAL RAILWAY
Kalyan -  Thane 8 12 4
Thane -  K u r la  15 30 15
K u r la  -  V.T.  17 34 17
V/SSTERN RAILWAY
V i r a r  -  B o r i v l i  3 6 3
B o r i v l i  — Andheri  .14 32 18
An(5heri -  Band_ra 2A 47 23
Bandra  -  Churchgate  27 46 19
S ource :  METROPOLITAN T r a n s p o r t  P r o j e c t s  (Rai lw ays)
T r a f f i c - c u m - E n g i n e e r i n g  Survey Repor t  o f  B andra -K ur la
R a i l  L ink ,  Bombay, October  1978 , p .  95.
/
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between demand and su p p ly .  Although the  w a i t i n g  t ime to  boa rd  
th e  t r a i n  i s  no t  v e ry  lo n g ,  Table 3 .8  shows t h a t  43.2% of  
commuters w a i t  between 5-10 minu tes  and 61.1% w a i t  between 
5-15 m i n u t e s .  This  can be e x p l a i n e d  by th e  l a r g e  c a p a c i t y  of 
t r a i n s  i n  compar ison w i th  b u s e s .  Also ,  and a more im p o r tan t  
r e a s o n ,  i s  t h e  degree  o f  overcrowding  t h a t  i s  a l low ed  on th e  
r a i l w a y s  and which o c c u r s  d u r in g  t h e  peak h o u r s .  Taking i n t o  
c o n s i d e r a t i o n  th e  f a c t  t h a t  t h e  W.R. ru n s  a two minute f r e q u e n c y  
s e r v i c e  d u r i n g  th e  r u s h  hours  and^ the  G.R. a  f i v e  minute s e r v i c e ,  
th e  w a i t i n g  t ime p roves  t h a t  th e  commuters a r e  unab le  to  board  
th e  f i r s t  t r a i n  t h a t  comes. Voorhees (1 9 S0 ) u n d e r to o k  a su rvey  
to  c a l c u l a t e  t h e  h o u r l y  in f lo w  of  r a i l  commuters i n t o  th e  
two CBD t e r m i n i .  The h i g h l y  peaked n a t u r e  of  o f f i c e  workers  
a r r i v i n g  i n t o  th e  f o r t  a r e a  i s  shown i n  F i g s .  3 .5  and 3 .6  
p a s s e n g e r  a r r i v a l s  a t  Churchgate and V.T. r e a c h  a sharp  peak 
between 9*30 and 10.30 a.m. At V.T.  a  sha rp  midday peak i s  
d i s c e r n i b l e .  This  co u ld  be due t o  t h e  a r r i v a l  o f  i n t e r - c i t y  
t r a i n s .  The even ing  peak a t  V.T.  i s  no t  as  s h a rp  as a t  
Churchga te .  The l a r g e  t e r t i a r y  s e c t o r  c o n c e n t r a t i o n  produces  
t h e  h i g h ,  c l o s e l y  c o n c e n t r a t e d  d a i l y  ’o f f i c e  p e a k ’ which i s  
m a in ta i n e d  and worsened by th e  growth  of  o f f i c e  complexes and 
th e  s e t  work h o u r s .  G rea t  demands a r e  p la c e d  on th e  r a i l w a y s  
p a r t i c u l a r l y  s in c e  many a c t i v i t y  g e n e r a t o r s  a r e  l o c a t e d  i n  a 
sm al l  a r e a  i n  t h e  s o u t h .  (Chapter  3*2) .  P l a t e  I  d e p i c t s  th e  
d a i l y  scene on V.T. p l a t f o r m s  d u r in g  th e  peak h o u r s .  Two 
commuter t r a i n s  a r r i v i n g  s im u l t a n e o u s l y  a t  t h e  t e rm in u s  shows 
th e  h ap h a z a rd  and d i s o r g a n i z e d  system o f  a l i g h t i n g  and e x i s t i n g  
methods.  London T r a n s p o r t  E xe c u t iv e  (1972,  26) e s t i m a t e d  t h a t  
i t  t a k e s  a t  l e a s t  t h r e e  minutes  t o  d i s p e r s e  t h e  crowd from one 
t r a i n .  T h i s  problem i s  no t  c o n f in e d  on ly  to  i n s i d e  the  t e rm in u s .
Excess  demand a t  peak hours  m a n i f e s t s  i t s e l f  th ro u g h  overcrowding 
and p a s s e n g e r s  not  b e i n g  ab l e  t o  a l i g h t  from or boa rd  th e  t r a i n .  
Westwood ( 1974 . 12 ) d e s c r i b e s  v i v i d l y  t h e  c o n d i t i o n s  p r e v a l e n t  
on Bombay’s r a i l w a y s .  ’At any one t ime of  t h e  day ,  th e y  cou ld /  
n o t  be a s s u r e d  a s e a t  . . . .  d u r in g  th e  ( a c u t e )  peak  hours  which 
l a s t e d  s i x  hours  a day th e y  cou ld  no t  be even s u re  o f  b o a rd in g
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Table  3 .8
Wai t ing  Time f o r  
Rai lway  Commuters t o  b o a rd  t r a i n
Time ( i n  m i n . ) P e r c e n ta g e  o f  Commuters
0 - 5 21.4
5 - 1 0 43 .2
10 -  15 17.9
15 -  20 8 .9
20 -  25 5 .7
25 -  30 1 .8
30+ 1.1
Source : F i e l d  S u rv e y . J u l y  1982
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P l a t e  I :  D a i ly  peak hour  scene a t  V i c t o r i a  Terminus
5
P l a t e  I I  : Overcrowding on C e n t r a l  Railway
1 1 3
t h e  t r a i n  e x ce p t  a t  t h e  o r i g i n a t i n g  s t a t i o n s .  I n t e r m e d i a t e  
s t a t i o n s  t r a i n  a f t e r  t r a i n  may h a l t  w i thou t  o f f e r i n g  a f o o t h o l d  
e i t h e r  i n s i d e  or  o u t s i d e . ’ The degree  of  overcrowding  i s  so 
g r e a t  t h a t  i t  has  "been e s t i m a t e d  on ly  12/c of  t h e  commuters ge t  
a s e a t  w h i le  t r a v e l l i n g  hy t r a i n .
P l a t e  I I  d e p i c t s  t h e  p l i g h t  of  t h e  Bombay commuter which i s  
p a r t  of  t h e  d a i l y  e x p e r i e n c e  f o r  a m a j o r i t y  o f  th e  c i t y ’s 
i n h a b i t a n t s .  In a d e q u a te  c a p a c i t y  due t o  th e  h ig h  demand 
f o r c e s  commuters t o  s t a n d  on th e  f o o t b o a r d  or  c l i n g  t o  t h e  
d o o rs .  For  commuters no t  f o r t u n a t e  enough to  b o a rd  t h e  t r a i n  
a t  the  t e r m i n u s ,  t r a v e l l i n g  i s  a gamble with  d e a t h .  Thousands 
d a i l y  t r a v e l  hang ing  on s t e e l  b a r s  of  t h e  doorway and on 
average  J h a  ( 198I ,  1 2 ) e s t i m a t e d  t h a t  f o u r t e e n  pe rsons  f a l l  t o  
t h e i r  d e a th  eve ryday .  T r a v e l l i n g  on the  f o o t b o a r d s  i s  i l l e g a l  
b u t  f o r  t h e  commuters i t  i s  u n a v o i d a b le .  Thi s  i s  not  so much 
an i n d i c a t i o n  o f  th e  p a u c i t y  of  t r a i n s  as of  t h e  p l e n t i t u d e  
of  p e o p l e .  IBRD ( 1971) e s t i m a t e d  t h a t  d u r in g  th e  peak hours  
about  tw ic e  as many commuters use  r a i l w a y s  compared with  buses  
as t h e  main mode of  t r a n s p o r t .
R a i l  t r a n s p o r t  cannot  p rov ide  a d o o r - t o - d o o r  s e r v i c e .  Walking 
s e r v e s  as an im p o r ta n t  a d j u n c t  to  r a i l  t r a n s p o r t .  Severe 
p e d e s t r i a n  c o n g e s t i o n  occu rs  on th e  ro ad s  in  t h e  v i c i n i t y  of  
many s t a t i o n s .  This  i s  e s p e c i a l l y  pronounced o u t s i d e  t h e  two 
main CBD t e r m i n i  i n  xhe F o r t  a r e a .  I t  i s  e s t i m a t e d  t h a t  
d u r in g  t h e  peak  hour  26 ,000 p e d e s t r i a n s  walk between th e  two 
CBD t e r m i n i  and to  t h e  commercial  d i s t r i c t s  i n  t h e  sou th  and 
w es t .  P r o p o s a l s  to  connec t  W.R. and C.R, CBD t e r m i n i  by an 
underground  loop  which would a l lo w  commuters t o  be ta k e n  
d i r e c t l y  t o  t h e i r  work p l a c e s  and hence a v o i d in g  th e  l a r g e  
p e d e s t r i a n  s p i l l  over onto  th e  c a r r i ag ew ay s  have no t  y e t  been 
s a n c t i o n e d .  P l a t e s  I I I  and IV d e p i c t  t h e  ove r f low  of commuters 
o u t s i d e  V.T.  Adequate d i s p e r s a l  f a c i l i t i e s  have not  been 
p ro v id e d  on t h e  approach  roads  of  t h e  s t a t i o n .  This  c r e a t e s  
c o n f l i c t  be tween p e d e s t r i a n s  and v e h i c l e s  and as  a r e s u l t  
s a f e t y  h a z a r d s  and l e n g t h y  d e l a y s  f o r  a l l .  Th is  i s  f u r t h e r  
a g g r a v a t e d  by th e  f a c t  t h a t  heavy v e h i c u l a r  f low  c o i n c id e s
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Plate III: Overflow of commuters outside V.T, - Korning peak
#
Plate IV: Overflow of commuters outside V.T. - Evening peak
1 1 5
w ith  h ig h  p e d e s t r i a n  f low s  g i v i n g  r i s e  t o  an unmanageable 
c o n g e s t i o n  s i t u a t i o n .  Recommendations f o r  a p e d e s t r i a n  
p r e c i n t  from V.T. t o  Hutatma Chowk a long  D.N. Road by 
Voorhees ( 1980) have no t  been implemented.  Meanwhile a 
p e d e s t r i a n  lane  comparable t o  a bus lane  has been  compromise 
f o r  a p e d e s t r i a n  p r e c i n t .  Modak ( 198I ,  21) i n  an im p o r ta n t  
s t u d y  u n d e r to o k  a w a lk in g  exper iment a long  D.K. Road. The 
r e s u l t  showed a speed  d e c l i n e  w i th  an i n c r e a s e  i n  walk ing  t ime 
by 26$  d u r i n g  th e  peak h o u rs .  I n ^ t h e  v i c i n i t y  of  Churchgate 
s t a t i o n  t h e  ove r f low  of p e d e s t r i a n s  onto the  ca r r i agew ay  i s  
no t  as  s e v e r e  because  of  the  a v a i l a b i l i t y  of  a f o o t - o v e r b r i d g e . 
Thi s  space s e p a r a t i o n  of  p e d e s t r i a n  and v e h i c l e  f a c i l i t i e s  has 
become a boon to  t h e  p e d e s t r i a n s  as  th e y  a.re a b l e  to  r e a c h  th e  
t e r m i n i  w i th o u t  dodging t h e i r  way th ro u g h  heavy v e h i c u l a r  
t r a f f i c .  Voorhees ( 1980 ) survey  r e v e a l e d  t h a t  on average 
23,000  p e d e s t r i a n s  p e r  hour use t h e  f o o t - o v e r - b r i d g e  a c r o s s  
Veer Nariman Road w hi le  2,100 v e h i c l e s  ( i n c l u d i n g  80 b u s e s )  
p e r  hour  p as s  under  i t .  I r o n i c a l l y ,  however,  IBRD i n  I 98O 
r e q u e s t e d  t h e  l o c a l  Government t o  abandon th e  f o o t - o v e r - b r i d g e  
i n  f a v o u r  of  a z e b ra  c r o s s i n g .  The main r e a s o n  g iven  f o r  
abandonment of  th e  f a c i l i t y  was t h a t  de lays  of  over  fo u r  
m inu tes  were e x p e r i e n c e d  by p e d e s t r i a n s  u s in g  t h e  fo o t  b r i d g e s  
d u r in g  th e  peak hours  and many as  a  r e s u l t  a vo ided  i t  t h u s  
c o n f l i c t i n g  w i th  v e h i c u l a r  t r a f f i c . ^  In  r e t r o s p e c t ,  however, 
i t  seems as  i f  i t  would have been  w is e r  t o  keep th e  f o o t  b r id g e  
i n  use  as  w e l l  as  p ro v id e  a z e b ra  c r o s s i n g ,  t h e r e b y  not  only  
g i v i n g  a cho ice  t o  t h e  p e d e s t r i a n s  bu% a l s o  i n c r e a s i n g  th e  
c a p a c i t y  a v a i l a b l e  f o r  p e d e s t r i a n s .
From t h e  a u t h o r s  q u e s t i o n n a i r e  s u rv e y ,  i t  v/as found  t h a t  80.4% 
of  t h o s e  su rveyed  were u s i n g  th e  f o o t b r i d g e  or  underpass  
p ro v id e d .  This  i s  a  h ig h  p e rc e n ta g e  c o n s i d e r i n g  th e  low l e v e l  
of  ro a d  d i s c i p l i n e  o f  u s e r s .  However, th e  19.6% who s a i d  th e y  
d i d  no t  use t h e  f a c i l i t i e s  e x p l a i n e d  t h a t  th e y  were t ime 
consuming and not  c onven ien t  t o  u s e ,  and t h a t  t h e y  were /
overcrowded  most of  t h e  t ime by unwanted e lem en ts  such as  
b e g g a r s  and hawkers.who cause such s t r u c t u r e s  t o  be d i r t y  and 
u n h y g e n i c .
1 1 6
A t h i r d  t e r m i n a l  a t  B a l l a r d  E s t a t e  was proposed  and a su rv e y  
by KTP ( E l y . )  i n  1970 was u n d e r t a k e n .  I t  was found in  th e  
r e p o r t  t h a t  s i n c e  a l a r g e  number of  commuters d i s g o rg e d  a t  
Churchga te and V.T. d u r i n g  the  o f f i c e  peak p e r i o d  to  r e a c h  
t h e i r  d e s t i n a t i o n  i n  t h e  P o r t  Market  a r e a  of  t h e  CBD, 
C o n s t r u c t i o n  of  a n o t h e r  CBD t e r m i n a l  would c o n s i d e r a b l y  reduce  
t h e  c o n g e s t i o n  no t  o n ly  on the  p r e s e n t  two t e r m i n a l s  bu t  a l s o  
on th e  approach  r o a d s .  However, t h e  p ro p o s a l  was no t  c o n s id e r e d  
j u s t i f i e d  by i t s e l f  because  i t  would not  have s e rv e d  as 
a d d i t i o n a l  c o r r i d o r  t o  syphon t r a f f i c  d i r e c t l y  from n o r t h  of  
Ba.ndra and K u r l a . There was, the  a u t h o r i t y  f e l t ,  a need to  
s i m u l t a n e o u s l y  i n c r e a s e  c a p a c i t y  of  th e  l i n e  hau l  p o r t i o n  of  
t h e  e x i s t i n g  system.
A n a ly s i s  o f  th e  t r a v e l  p a t t e r n s  i n d i c a t e s  t h a t  t h e  g e o g r a p h i c a l  
c o n s t r a i n t  e x e r c i s e d  by th e  l o c a t i o n  of  CBD a t  th e  s o u th e rn  t i p  
o f  t h e  nar row  p e n i n s u l a r  has caused  tremendous p r e s s u r e  on th e  
e x i s t i n g  t r a n s p o r t  sys tem.
The t e n d e n c y  toward  f u r t h e r  c o n c e n t r a t i o n  i n  t h e  CBD must be 
e f f e c t i v e l y  r e s t r i c t e d .  T r a f f i c  cannot  be min imised as lo ng  as 
work c e n t r e s  a re  c e n t r a l i z e d  and la n d  use in  t h e  CBD i s  
i n t e n s i f i e d .  I t  i s  u r g e n t l y  n e c e s s a r y  t o  r e g u l a t e  demand f o r  
t r a n s p o r t  t h ro u g h  b e t t e r  c o n t r o l  over  land  u s e ,  th e  p a t t e r n  of 
l a n d  use b e i n g  th e  dominant  f a c t o r  i n f l u e n c i n g  th e  demand 
p l a c e d  cn the  p u b l i c  t r a n s p o r t  sys tem.
Bus T ra v e l
S tage  bus s e r v i c e s  a re  p ro v id e d  e x c l u s i v e l y  by BEST who a l s o  
f a c e  th e  problem of m ee t ing  t h e  peak  hour  demand of the  
commuters.  They a re  o b l i g e d  t o  m a i n t a i n  a l a r g e  f l e e t  of  buses  
t o  cope w i th  t h e  peak hour  demand which causes  i d l e  c a p a c i t y  
d u r in g  t h e  o f f - p e a k  h o u r s .  With w e l l  p lanned la n d  u s e ,  unwanted 
c o n c e n t r a t i o n  of  t r a f f i c  a t  a c e r t a i n  few t im es  of  the  day and 
in  a p a r t i c u l a r  d i r e c t i o n  can be p r e v e n t e d  to  some degree .
P i g .  3.7  shows th e  volume and d i r e c t i o n  of  t h e  f low  of  commuters 
d u r in g  a t y p i c a l  workday.  The two morning and even ing  peaks a re  
d i s c e r n i b l e .  In  c o n t r a s t  w i th  t h e  r a i l w a y s ,  however,  t h e  peak -
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antipeak directional volumes are not as varied. In the 
morning the predominant flow of traffic is north to south 
whilst during the evening the flow is reversed. During midday 
the flows are more or less even in both directions.
0600 - 0800 hours: Workers peak: Nearly 1% more passengers
travelling northbound. This is due to the blue collar workers 
who live in the south and commute to central or north Bombay.
0800 - 1000 hours : Office peak: A higher percentage of
passengers travelling southbound. White collar workers who 
reside in the northern pert of Bombay Island commute to the 
city centre.
1000 - 1600 hours : Miscellaneous peak: All these hours show
reasonably balanced flows of passengers in both directions.
As the buses serve a variety of trip types on Bombay Island 
as well as in the suburbs this causes the buses to be evenly 
occupied both north and southbound. Therefore, unlike the 
railways, buses do not suffer from such acute peak - antipeak 
differences in demand.
1600 - 2000 hours: Office peak: Northbound demand is higher
as office workers return home. 31.4% of the total passengers 
carried northbound occur at this time and give the buses 
their maximum demand.
2000 - 2400 hours : There is a dramatic drop in demand from
8 .9% dropping to 2.3% of total passengers carried. Southbound 
demand is higher and this can be accounted for by blue collar 
workers returning home from industries in the central and 
north parts of Bombay.
In general, the buses carry high densities of traffic throughout 
the working day from O8OO to 2000 hours. In some places the 
demand is supressed for want of more services and thus the peak 
demand is not fully catered for. The peak demand is flattened 
and like the railways it is spread over a greater time period.  ^
The ’extended’ and ’flattened’ peak period is shown by the fact 
that the BEST authorities classify the period of high demand in 
the following way:-
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CITY: 0800 -  1200 and I 6OO -  2000 hours
SUBURBS: 06OO -  1000 and I 70O -  2100 hours
Note t h e  e a r l i e r  s t a r t  o f  morning peak p e r i o d  i n  th e  suburbs  
and l a t e r  s t a r t  o f  even ing  peak p e r i o d .
Mott ( 1972 , 7 4 ) e s t i m a t e d  t h a t  250 bu s es  a re  u sed  as ' e x t r a s '  
d u r in g  t h e  peak h o u r s .  The c h a r a c t e r i s t i c s  of  tem pora l  demand 
a r e  such t h a t  th e  bu s es  a re  r e q u i r e d  t o  be run  more i n t e n s i v e l y  
a t  t im e s  o u t s i d e  what would no rm a l ly  be c o n s i d e r e d  the  peak .
An advan tage  t h e  bu s es  t h e r e f o r e  have over t h e  r a i l w a y s  i s  t h a t  
th e  demand s t r u c t u r e  does not  c r e a t e  long  p e r i o d s  when th e  buses  
p ly  empty i n  on ly  one d i r e c t i o n  a t  d i f f e r e n t  t im e s  of  t h e  day.  
Dur ing  what would n o rm a l ly  be c o n s i d e r e d  ' o f f - p e a k  h o u r s '  t h e  
demand i s  s t i l l  r e l a t i v e l y  h ig h .  The load  f a c t o r  on BEST 
today  i s  77% BMRDA ( 198I ,  4 9 ) .  Such a h ig h  occupancy l e v e l  
cannot  be a t t a i n e d  w i th o u t  s u b s t a n t i a l  peak hour  overc rowding 
and h ig h  lo a d i n g s  a t  most t imes  of  t h e  day.
Another f e a t u r e  of  bus o p e r a t i o n  i s  th e  h ig h  v e h i c l e  u t i l i z a t i o n ,
per s/ew.c^
White ( 1980 , 142) n o t e s  t h a t  2 ,000  p a s s e n g e r  t r i p s / p e r  day and 
p a s s e n g e r
7 5 , 000/km pe r  day can be a t t r i b u t e d  t o  the  h igh
demand t h r o u g h o u t  t h e  day and th e  h ig h  load  f a c t o r .
The h ig h  lo a d  f a c t o r  a l s o  s u g g e s t s  d i s c o m fo r t  b e i n g  f a c e d  by 
p a s s e n g e r s  because  o f  i n s u f f i c i e n t  number of  v e h i c l e s  t o  meet 
t h e  demand. The r e p e r c u s s i o n s  o f  t h i s  a re  s i m i l a r  t o  t h a t  
f a c e d  by r a i l  commuters.  The bus commuters f i n d  i t  ex t re m e ly  
d i f f i c u l t  t o  g e t  accommodation e i t h e r  s e a t i n g  or  s t a n d i n g  
o t h e r  t h a n  a t  th e  t e r m i n a l s .  Even a t ' t h e  o r i g i n a t i n g  p o i n t s ,  
long  wind ing  queues a r e  p roo f  of  t h e  f a c t  t h a t  demand i s  f a r  
g r e a t e r  t h a n  th e  c a p a c i t y  a v a i l a b l e .
C o n d i t io n s  f o r  bus p a s s e n g e r s  a r e  v a r i a b l e  and c e r t a i n l y  
u n d e s i r a b l e  d u r in g  peak p e r io d s  when d e l a y s  g ive  way t o  
l e n g th e n e d  headways, r educe d  s e r v i c e  f r e q u e n c i e s  and long 
queues o f  w a i t i n g  p a s s e n g e r s .
BEST a u t h o r i t i e s  do not  a l low  l e v e l s  of  overcrowding  on t h e i r  
b u ses  comparab le  w i th  t h a t  on t h e  r a i l w a y s .  Conductors a r e  
f i n e d  i f  t h e y  c a r r y  more p a s s e n g e r s  t h a n  a l lo w ed .
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P l a t e  V shows t h a t  BEST a l s o  has  i t s  s h a re  of  f o o t b o a r d  
t r a v e l l e r s .  Thi s  photo was t a k e n  d u r in g  one of  t h e  r a i l w a y  
s t r i k e s .  I t  shows how commuters made t h e i r  j o u rn e y  home. Such 
overc row ding  of  b u ses  i s  a d a i l y  scene  i n  o t h e r  l a rg e  c i t i e s  of 
I n d i a  i n c l u d i n g  Delh i  and C a l c u t t a  b u t  BEST a u t h o r i t i e s  a re  
no rm a l ly  e x t r e m e ly  s t r i n g e n t  on such  o v e r l o a d i n g  of  b u s e s .  I t  
does o c c u r ,  however,  when th e  r a i l w a y s ,  a major component of  
Bombay's t r a n s i t  sys tem ,  a re  no t  f o r  any r e a s o n  o p e r a t i n g  f u l l y .  
The lo n g e r  w a i t i n g  t i m e s  e x p e r i e n c e d  by bus p a s s e n g e r s  i s  shovm 
in  Table 3*9.  The s u rv e y  shows t h a t  bus commuters do w a i t  a 
r e l a t i v e l y  long  t ime t o  c a t c h  a b u s .  31 . 3% of commuters w a i t ed  
between 10-15  m inu tes  while  22 . 5% w a i t e d  between 15-20  minutes  
and over  5% w a i t e d  more th a n  30 m i n u te s .  Bus commuters 
g e n e r a l l y  wa.it f o r  a l o n g e r  t ime th a n  t r a i n  commuters.  S ince  
bu s es  do no t  ha.ve t h e i r  ovm r i g h t  of  way -  e x c l u s i v e  t r a c k ,  
t h e y  a r e  s u b j e c t  t o  v e h i c l e  c o n g e s t i o n  i n  a d d i t i o n  t o  person  
c o n g e s t i o n  which t e n d s  t o  c h a r a c t e r i z e  r o a d  use e s p e c i a l l y  i n  
l a r g e  c i t i e s  i n  LDCs. Road c o n g e s t i o n  problems a r e  f u r t h e r  
a g g r a v a t e d  by t h e  h e t e ro g e n e o u s  n a t u r e  of  r o a d  t r a f f i c .  The 
low speeds  and poor u t i l i z a t i o n  of  ro a d  space causes  haza rdous  
c o n d i t i o n s  f o r  bus o p e r a t o r s ,  so much so t h a t  t h e  buses  move a t  
an ave rage  speed  as s low as 6 km p e r  hour on some r o u t e s  
( i l l u s t r a t e d  Weekly, I 98 I ,  29 ) .  In  some p l a c e s ,  e s p e c i a l l y  in  
the  Baza r  a r e a  e x t r e m e ly  low speeds  a re  m a in t a i n e d  th roughou t  
the.  day.  The o f t e n  quo ted  f l e x i b i l i t y  of  t h e  bus  has  been 
i n c r e a s i n g l y  undermined by th e  i n c id e n c e  of  t r a f f i c  c o n g e s t i o n  
and i t s  impact  on s e r v i c e  r e g u l a r i t y  and t ime k eep ing .
Bhardwaj (1974,  210) d e s c r i b e s  t h e  ro a d  t r a f f i c  s i t u a t i o n  i n  
Bombay and he n o t e s  t h a t  'The ro a d s  and c i t y  s t r e e t s  of  t o d a y  
have become a b a t t l e f i e l d  of  c a r s ,  b u s e s ,  h a n d c a r t s ,  p e d e s t r i a n s ,  
s t r a y  c a t t l e  e t c .  Such a  t r a f f i c  m ix tu re  has  caused  problems t o  
become more complex and d i f f i c u l t ' .  Such a s i t u a t i o n  c r e a t e s  
p a r t i c u l a r l y  d i f f i c u l t  c o n d i t i o n s  f o r  th e  bus o p e r a t o r .
In  o rd e r  t o  i n c r e a s e  t h e  o p e r a t i o n a l  e f f i c i e n c y  of  b u s e s ,  a  ^
bus  p r i o r i t y  scheme i n  the  form of  a  bus l ane  was i n t r o d u c e d .
A bus la n e  from J . J .  H o s p i t a l  t o  Cravfford Market  i n  th e  Bazar  
a r e a  a l o n g  t h e  h e a v i l y  used  Mohammedali Road and R ah im tu l l a  Road
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P l a t e  V: Foo tb o a rd  t r a v e l l e r s  ..Dn BEST
Table  3 .9
Frequency  D i s t r i b u t i o n  of  
W a i t ing  Times f o r  bus
Time W ai t in g  P e r c e n ta g e  o f  Commuters
For  bus ( i n  m i n . )
0 - 5 3.1
5 - 1 0 2 8 .6
10 - 15 31.3
15 - 20 2 2 .5
20 - 25 6 .5
25 - 30 2 .7
30+ 5 .3
Source ; F i e l d  S u rv e y . J u l y  I 982
1 00 . 00%
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was implemented i n  1977* The bus lane  was a f a i l u r e  because  
th e  ro a d  u s e r s  n e g l e c t e d  the  measures  t o  be a d o p ted  and 
v i o l a t i o n  remained  h i g h .  Bus l a n e s  p rov ide  an in e x p e n s iv e  way 
of  r e l i e v i n g  th e  bus of  peak hour  c o n g e s t i o n  problems .  S u c c e s s f u l  
im p le m e n ta t io n  d id  n o t  occur  because  of  th e  in a d e q u a te  ro a d  
ne twork  c a p a c i t y  and t h e  he te ro g en eo u s  v e h i c u l a r  type  p l y i n g  
Bombay r o a d s .  The n a t u r e  of  the  problems a re  such  t h a t  t h e y  
cannot  be s o lv e d  u s i n g  r e a d i l y  a v a i l a b l e  w e s t e rn  t r a f f i c  
management t e c h n i q u e s .  The s c o p e - f o r  t r a f f i c  e n g i n e e r i n g  
methods p roposed  in  Bombay i s  d i s c u s s e d  in  more d e t a i l  i n  
Chapter  5*3.
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3 .4  CQMî-IUTER TRAVEL CHARACTERISTICS
T ra v e l  c h a r a c t e r i s t i c s  o f  people  i n  a g ive n  c i t y  depends t o  
a l a r g e  e x t e n t  upon th e  t r a n s p o r t  f a c i l i t i e s ,  a v a i l a b l e  t o  
them. As a. r e s u l t  of  t h e  e x t e n s i v e  p u b l i c  t r a n s p o r t  ne twork ,  
Bombayites  g r e a t l y  r e l y  on the  p u b l i c  t r a n s p o r t  system f o r  
a c c e s s  t o  and from t h e  c i t y  and su b u rb s .  For t h e  v a s t  
m a j o r i t y  o f  them t h e r e  i s  no cho ice  between t a k i n g  th e  c a r  or 
u s i n g  p u b l i c  t r a n s p o r t .
The I n d i a n  I n s t i t u t e  of  Management (1978,  22) i n  t h e i r  s tu d y  
of  h o u s e h o ld  and t r a v e l  c h a r a c t e r i s t i c s  found t h a t  t h e  per  
c a p i t a  t r i p  by a l l  modes was 1.23 pe r  day i n  1978.  The p e r  
c a p i t a  t r i p  by m e chan ic a l  modes was 0 .83  per  day and by p u b l i c  
t r a n s p o r t  i t  was 0 .75  p e r  day. They c a l c u l a t e d  t h a t  t h e  per  
c a p i t a  t r i p  by p u b l i c  t r a n s p o r t  had  i n c r e a s e d  from 0.68  to
0 .78  over  t h e  decade 1968-1978.  Th is  shows t h a t  more peop le  
have o p te d  t o  t r a v e l  by p u b l i c  t r a n s p o r t  and hence t h e r e  has 
been an i n c r e a s e  in  p u b l i c  t r a n s p o r t  p a t ro n a g e ,  i n  c l e a r  
c o n t r a s t  w i th  t h e  s i t u a t i o n  i n  many l a r g e  c i t i e s  of  th e  
deve loped  economies .
In  Bombay i t  i s  found  t h a t  modal s p l i t  c h a r a c t e r i s t i c s  f o r  
j o u r n e y - t o - w o r k  and o t h e r  o b l i g a t o r y  t r i p s  i s  such t h a t  p u b l i c  
t r a n s p o r t  i s  t h e  most f r e q u e n t l y  u sed  mode. Table  3 .10  shows 
th e  d i s t r i b u t i o n  of  t r i p s  amongst t h e  d i f f e r e n t  modes. Buses 
and t r a i n s  c a r r y  t h e  maximum t r a f f i c  lo a d .  The m a j o r i t y  of  
t h e  commuters use  suburban  t r a i n s  fo l l o w e d  by BEST b u s e s .  By 
v i r t u e  of  t h e i r  l a r g e r  c a p a c i t y ,  s p e e d i e r  t r a v e l  and cheap 
f a r e s ,  t r a v e l  by t r a i n  has been  i n c r e a s i n g  over  t h e  y e a r s  a t  
t h e  expense  of o th e r  modes. In  I 968 t h e  modal s p l i t  between 
r a i l  and bus was 5 0 : 5 0 , today  i n  view of  th e  development of  
new r e s i d e n t i a l  a r e a s  f u r t h e r  n o r t h ,  w i th o u t  t h e  ma tching  job 
o p p o r t u n i t i e s ,  t h e  s h a re  o f  r a i l  commuter t r a f f i c  has i n c r e a s e d  
t o  53:47  ( C e n t r a l  P la n n in g  O r g a n i z a t i o n ,  I 98 I ) .
Changes i n  modal s p l i t  c h a r a c t e r i s t i c s  from I 968 t o  I 98I  show '  
t h a t  more peop le  a re  u s i n g  p u b l i c  t r a n s p o r t ,  commuters a r e  
u s in g  c a r s  l e s s  and t h a t  the  buses  have l o s t  ou t  t o  th e  
r a i l w a y s .  The ve ry  low l e v e l s  o f  m o t o r c y c l e / b i c y c l e  usage
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Table 3.10
MODAL SPLIT CHARACTERISTICS OF COMMUTERS
1968 1981
MODE PERCEl^TAGE PERCENTAGE
Suburban 39 44.0
Railways
Buses 39 37,0
Cars 10.6 9.0
Taxis 9,3 7.9
School buses I .5 I .5
Motorcycles/ 0.6 0.6
Bicycles
1 0 0 . 00% 1 0 0 . 00%
Source ; CENTRAL Planning Organization, Lok Sabha Committee on 
visit to Bombay, Commuter Services in Bombay, Bombay, 
January I98I,
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com para t ive  to  o t h e r  LDC c i t i e s  i s  due to  th e  lo ng  average  
d i s t a n c e s  t h a t  have t o  he t r a v e r s e d  in  Bombay and a l s o  because  
of  th e  a v a i l a b i l i t y  of  cheap mass p u b l i c  t r a n s p o r t .
Today,  c a r s  account  f o r  on ly  9% of  th e  t o t a l  t r i p s  and not  
s u r p r i s i n g l y ,  a re  u sed  most ly  by t h e  h ig h e r  income g roups .
R a i l  and bus  modes t o g e t h e r  accoun t  f o r  a s i g n i f i c a n t  8 l% of  
p a s s e n g e r  movement, w i th  4 .5  m i l l i o n  peop le  u s i n g  the  t r a i n s  
and 4 m i l l i o n  u s i n g  th e  buses  d a i l y .  The v i t a l  r o l e  of 
r a i l w a y s  i s  h i g h l i g h t e d  here a n d ' i s  e x p l a in e d  by t h e i r  
com para t ive  advan tage  i n  th e  t r a n s p o r t  of  l a r g e  numbers of 
p a s s e n g e r s  a t  low c o s t .  Buses form th e  nex t  most im p o r tan t  
e lement i n  th e  t r a n s p o r t  system, moving th e  second  l a r g e s t  
p r o p o r t i o n  of  p a s s e n g e r s .
Tr^v-ei eyperid«bufe xs c l o s e l y  r e l a t e d  t o  income I I M ( l 978 ) found 
t h a t  on ave rage  6% of  t o t a l  income i s  spen t  on t r a n s p o r t ,  the  
average  monthly  pe r  c a p i t a  e x p e n d i t u r e  b e in g  R s . 35 .00 .  Table 
3.11  shows th e  r e s u l t s  of  the  IIM s u rvey .  I t  was found t h a t  
23% of t h e  commuters e a r n i n g  below R s . 300.00 spend l e s s  t h a n  
R s . 10 .00  a month on t r a v e l .  In  c o n t r a s t ,  28% of  those  i n  t h e  
income b r a c k e t s  ’B' and ’E ’ spend more th a n  R s . 9O.OO. Of 
th o s e  i n  income bra .cke t  *B' , n e a r l y  50% spend between 
R s .1 1 .0 0  -  R s . 20.00  w h i le  th o s e  i n  group ’C ,  over  50% spend 
between R s . 4 i.OO -  R s .6 0 . 0 0 .  54% of th o s e  in  income group 'A'
spen t  be low R s .2 0 .0 0 ,  t h e  same p e rc e n ta g e  of  t h o s e  in  income 
group ’E '  spend over R s . 9O.OO.
The l e v e l  of  e x p e n d i t u r e  on t r a n s p o r t ,  d e m o n s t r a t e s  t h a t  t h e r e  
i s  a c l e a r  tendency  f o r  commuters t o  spend more on t r a n s p o r t  
as  income i n c r e a s e s .  Modal cho ice  and income a l s o  show a 
d i r e c t  r e l a t i o n s h i p .  Table 3 .12 shows th e  p e r c e n ta g e  of  each 
modal type  by p e r s o n s  i n  d i f f e r e n t  income g roups .
I t  can be seen  t h a t  66.2% of a l l  t r i p s  by walk mode were 
u n d e r ta k e n  by people  i n  the  lower two income groups  whereas 
on ly  5 . 8% were u n d e r t a k e n  by t h o s e  i n  the  h i g h e s t  two g roups .  
Over h a l f  (53%) of  t r i p s  on p r i v a t e  c a r  was u n d e r ta k e n  by 
people  i n  t h e  h i g h e s t  income group and no one i n  th e  lowes t  
group .
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I t  i s  a l s o  w or thwhile  t o  no te  t h a t  over t h r e e - g n a r t e r s  of  a l l  
t r i p s  by p u b l i c  t r a n s p o r t  modes were u n d e r t a k e n  by people  i n  
th e  two middle  income groups (B and C). 31^ o f  a l l  t r i p s  by
t a x i  was u n d e r ta k e n  by people in  income group (C) and n e a r l y  
26^ by th o s e  i n  th e  h i g h e s t  income group .  However, t h i s  
p e r c e n ta g e  d e c r e a s e s  t o  under 3^ f o r  th o s e  i n  t h e  lowes t  
income g roup .  The lower l e v e l s  of  c a r  usage by th o s e  i n  
income group (C) a c c o u n t s  f o r  t h e  g r e a t e r  number of  t a x i  t r i p s  
by them. A r e l a t i o n s h i p  a l s o  e x i s t s  between d u r a t i o n  of  a t r i p  
and t h e  t r a n s p o r t  mode u sed .  A p a t t e r n  of  usage  of  d i f f e r e n t  
modes w i th  t r i p  l e n g t h  can be i d e n t i f i e d .  Table  3.13 shows 
t h a t  61^ o f  t h e  walk mode t r i p s  a r e  comple ted  w i t h i n  19 m inu tes .  
Walk t r i p s  a r e  seen  t o  d e c l i n e  s t e e p l y  w i th  an in c r e a s e  i n  
t r a v e l  t im e  up to  one ho u r .  In  a c i t y  l i k e  Bombay, walk ing  i s  
u sed  m a in ly  f o r  s h o r t  t r i p s .  Given th e  r e l a t i v e  speeds of  th e  
d i f f e r e n t  modes, th e  lo ng  average  jou rn ey  t ime f o r  th e  r a i l w a y s  
con f i rm s  t h a t  mode’s impor tance  f o r  long  d i s t a n c e  commuters,
19^  o f  t h e  t r a i n  t r i p s  a re  o f  a d u r a t i o n  of  more th a n  one 
hour and over  47^ a r e  i n  excess  of  40 m in u te s .  In  the  case  of  
t h e  s low er  bus  mode, t h e  p e r c e n ta g e  of  jo u rn ey s  of  above 60 
m inu tes  d u r a t i o n  i s  12^ and on ly  30.6% above 40 m inu tes .
69 . 4% of  t h e  bus t r i p s  f a l l  below 40 minute  d u r a t i o n  and 53^ 
of  t h e  t r a i n  jo u r n e y s .  In  t h e  ’o t h e r ’ c a t e g o r y ,  which in c l u d e s  
c a r s ,  t a x i s ,  s c o o t e r s / m o t o r c y c l e s , % 8 3 . 5^ » of  a l l  jou rneys  a re  
com ple te d  w i t h i n  40 m in u te s .
E x p re s s e d  g r a p h i c a l l y  P i g .  3*8 shows t h e  overwhelming im por tance  
of  w a lk ing  f o r  s h o r t e r  t ime jo u rn e y s  w i th  a r a p i d  d e c l i n e  a f t e r
19 m inu tes  and g r a d u a l  d e c l i n e  be tween about  30 minutes  and one
ho u r .  The p e r c e n ta g e  o f  jo u rn ey s  made by bus r i s e s  t o  a peak 
a t  about  39 minu tes  b u t  th e n  d e c l i n e s  markedly  while  t h e  
p e r c e n ta g e  o f  jo u rn e y s  by t r a i n  c l e a r l y  dominates  i n  the
39 m inu tes  t o  one hour  range of  t i m e .
I n  t h e  q u e s t i o n n a i r e  su rvey  c a r r i e d  out  by t h e  a u t h o r ,  ^
r e s p o n d e n t s  were asked  to  r a n k  th e  r e a s o n s  why th e y  used  th e  
d i f f e r e n t  p u b l i c  t r a n s p o r t  modes. Table 3 .14  shows th e  r e s u l t s  
of  th e  r a n k i n g  and"v:e ighted a v e ra g e s  of  r e s p o n d e n t s  answers t o
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Table  3 .13
PERCENTAGE OF TRIPS 
BY MODE AND TRAVEL TIME
Time p e r i o d  TRAIN BUS WALK OTHERS
Below 9 0 .9 0 .7 8 .8 1.9
10 -  19 11 .1 15 .0 52.7 32.2
20 -  29 14 .3 18 .7 19.0 19.7
30 -  39 26 .6 35.0 16.2 29.7
40 -  59 27 .8 1 8 .3 2 .1 8 .6
60+ 19.3 12 .3 1.2 7 .9
Source : INDIAN I n s t i t u t e  o f  Management, Cen t re  f o r
T r a n s p o r t a t i o n  S t u d i e s ,  T r a v e l  demand and 
S o c i a l  c o s t  b e n e f i t  a n a l y s i s . Chapter  two,  
p .  33.
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r e a s o n  f o r  t r a v e l l i n g  by  t r a i n .  I t  was found  t h a t  ’ c o n v e n i e n t ’ 
and ’c h e a p ’ were t h e  most im p o r ta n t  ree.sons why commuters 
t r a v e l l e d  by t r a i n .  Middle r a n k in g  was g iv e n  t o  ’q u i c k n e s s ’ 
and ’no o t h e r  a l t e r n a t i v e ’ , while r e l i a b i l i t y  was ranked  
r e l a t i v e l y  low by most p eop le .  Weighted a v e ra g e s  o f  r e a s o n s  
f o r  t r a v e l l i n g  by bus  more or  l e s s  f o l l o w e d  t h e  same t r e n d s  
as  r e a s o n s  f o r  t r a v e l l i n g  by t r a i n  (Table 3 .15 )*  ’C o n v e n i e n t ’ 
was r a n k e d  as t h e  most im por tan t  r e a s o n  why commuters 
t r a v e l l e d  by bus .  However, ’no o t h e r  a l t e r n a t i v e ’ was ranked  
the  second h i g h e s t .  Confirming t h e  im por tance  of  th e  bus f o r  
commuting from a r e a s  n o t  se rved  by th e  r a i l w a y s ,  while ’r e l i a b l e *  
had a h i g h e r  r a n k i n g  th a n  t r a i n s .  Thi s  i s  q u i t e  s u r p r i s i n g  
when one t a k e s  i n t o  c o n s i d e r a t i o n  t h e  f a c t  t h a t  buses  a r e  open 
to  r o a d  c o n g e s t i o n  c a u s in g  i r r e g u l a r  s e r v i c e s .  ’Cheap’ had a 
lower r a n k i n g  in  compar ison  w i th  t r a i n s ,  u n d e r s t a n d a b l e  i n  view 
of t h e  f a c t  t h a t  buses  a re  more expens ive  t h a n  t r a i n s  e s p e c i a l l y  
i n  t h e  absence  of  s ea s o n  pa s s e s  f o r  bus  t r a v e l .
’Quick’ had  a middle  range  r a n k in g  and ’r e a d i l y  a v a i l a b l e ’ had 
a h i g h e r  r a n k i n g  in  compar ison  t o  t r a i n s .
Having d i s c u s s e d  i n  some d e t a i l  t h e  n a t u r e  o f  commuter t r a v e l  
i n  Bombay, each mode of  t r a n s p o r t  w i l l  now be looked a t  i n  
th e  nex t  c h a p t e r .
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CHAPTER FOUR
TRANSPORT PROVISION IN
GREATER BOMBAY
1 3 8
â . l  THE SUBURBAN RAILWAYS :
G r e a t e r  Bombay i s  s e r v e d  by two r a i l w a y s ,  namely,  th e  Western 
Rai lway  and the  C e n t r a l  Rai lway which a re  now two d i v i s i o n s  
o f  I n d ia n  Railways  and were f o r m e r l y  th e  B.B. and C . I .  Ra ilway  
and G . I . P .  Rai lway r e s p e c t i v e l y .  Both t h e s e  r a i l w a y s  o f f e r  
commuter suburban  r a i l  s e r v i c e s  as  an «adjunct t o  t h e i r  main 
l i n e  p a s s e n g e r  and f r e i g h t  s e r v i c e s .  The suburban  r a i l w a y  
t r a f f i c  a t  p r e s e n t  a c c o u n t s  f o r  4*5 m i l l i o n  p a s s e n g e r s  d a i l y .  
Thi s  i s  cruite s u b s t a n t i a l  when one c o n s id e r s  t h e  f a c t  t h a t  
t h i s  makes up over  one t h i r d  of t h e  t o t a l  d a i l y  number of  
p a s s e n g e r s  c a r r i e d  on a l l  I n d i a n  Railways  ( C e n t r a l  P la n n in g  
O r g a n i z a t i o n ,  I 98I ) .  The e x i s t i n g  suburban r a i l w a y  ne twork  
in  Bombay c o n s i s t s  of  f i v e  c o r r i d o r s ,  two on t h e  V.'.R. and 
t h r e e  on th e  C.R.
Western R a i lw a y :
1 . One p a i r  of  t r a c k s  of  l o c a l  l i n e s  from B o r i v l i  t o  
C hurchga te ,  a  d i s t a n c e  of  34 km used  f o r  r u n n in g  slow 
suburban  t r a i n s .
2 . One p a i r  of  t r a c k s  of  main l i n e s  from V i r a r  t o  Bombay 
C e n t r a l ,  a d i s t a n c e  o f  50 km used  f o r  i n t e r - c i t y  
t r a i n s  and d u r in g  peak hours  u sed  f o r  f a s t  ' e x p r e s s ’ 
subu rban  t r a i n s .
C e n t r a l  R a i lw a y :
1.. One p a i r  of  t r a c k s  of  l o c a l  l i n e s  from k'alyan t o  V .T . ,  
a  d i s t a n c e  of  53 km used  f o r  r u n n in g  slow suburban 
t r a i n s .
2. One p a i r  of  t r a c k s  from Kalyan to  V.T. used  f o r  main 
l i n e  t r a i n s  and d u r in g  peak hours  f o r  f a s t  ' e x p r e s s '  
suburban  t r a i n s .
3 . One p a i r  of  t r a c k s  between B e n d r a / k u r l a  t o  V.T. 
a  d i s t a n c e  o f  I 4/15  km used  f o r  ru n n in g  suburban  
t r a i n s .
Suburban t r a i n s  a re  a l s o  run  s h a r i n g  th e  main l i n e  t r a c k s  
from Kalyan to  K asara  and Kalyan t o  K a r j a t  d i s t a n c e s  of  
67 km and 46 km r e s p e c t i v e l y  ( C e n t r a l  P la n n in g  O r g a n i z a t i o n ,  
1981) .  Bombay i s  an e x c e l l e n t  example of  a wor ld  c i t y  t h a t  i s
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no t  a b l e  t o  e f f e c t i v e l y  s e g r e g a t e  i t s  main l i n e  i n t e r - c i t y  
t r a f f i c  from i n t r a - u r b a n  t r a n s p o r t  movement. Th is  i n e v i t a b l y  
g iv e s  r i s e  t o  i n o r d i n a t e  d e l a y s  when th e  goods and m a i l  t r a i n s
a r e  d e l a y e d  or  occupying  th e  t r a c k s .  I t  c o n s t i t u t e s  a
h in d ra n c e  t o  th e  r e g u l a r  f low of  commuter t r a f f i c  and p r e v e n t s  
a r e g u l a r  o p e r a t i o n  of  t h e  suburban  s e r v i c e s .  E f f o r t s  have 
been  made t o  r e s c h e d u l e  the  i n t e r - c i t y  t r a i n s  so t h a t  t h e y  
a r r i v e  i n  Bombay b e f o r e  and a f t e r  t h e  ' o f f i c e  p e a k ' .  
N e v e r t h e l e s s ,  such a mixture, of  i n t e r -  and i n t r a - u r b a n  t r a i n s  
does c o n s t i t u t e  a  s e v e re  problem f o r  t h e  r a i l w a y s .
The a d v a n ta g e s  and d i s a d v a n t a g e s  of  r a i l  t r a n s p o r t  f o r  u rban
movement r e v o lv e  a round i t s  f i x e d  t r a c k .  Rai lways  by t h e i r  
v e ry  n a t u r e  l a c k  f l e x i b i l i t y ,  due t o  t h i s  c h a r a c t e r i s t i c ,  
jo u rn e y s  have f r e q u e n t l y  to  b e g i n  and end by r o a d .  The main 
a d v a n ta g e ,  however,  i s  t h a t  under  s u i t a b l e  o p e r a t i n g  c o n d i t i o n s  
t h e y  a re  a b l e  to  m a i n t a i n  speed  and a re  not  a f f e c t e d  by 
t r a f f i c  c o n g e s t i o n  i n  t h e  way t h a t  ro ad  t r a n s p o r t  i s .  I n  
Bombay, t h e  r a i l w a y s  c o n s t i t u t e  t h e  most p o p u l a r ,  e f f e c t i v e  
and low c o s t  means of  mass t r a n s p o r t .  The coverage  and 
ca tchment a r e a  of  t h e  r a i l w a y s  as e s t i m a t e d  by  t h e  r a i l w a y  
a u t h o r i t i e s  i s  w i t h i n  a r a d i u s  o f  1 km from s t a t i o n s  on Bombay 
I s l a n d  and I .5  km i n  t h e  s u b u r b s . F i g .  4 . I  shows t h a t  e x c e l l e n t  
coverage  i s  p ro v id e d  on Bombay I s l a n d  excep t  f o r  t h e  ext reme 
e a s t e r n  and w e s te rn  f l a n k s  of  t h e  ' i s l a n d  and t h e  a r e a  s o u th  of 
t h e  two GBD t e r m i n i .  The average  d i s t a n c e  be tween s t a t i o n s ’ on 
Bombay I s l a n d  i s  1.35  km. In  t h e  suburbs  i n  c o n t r a s t ,  s t a t i o n s  
a r e  2 .83  km a p a r t  on average  ( P a t a n k a r ,  1978,  135) and coverage 
i s  f a i r l y  s a t i s f a c t o r y  excep t  i n  t h e  c e n t r e  of  th e  i s l a n d  
where p h y s i c a l  b a r r i e r s  p r ev en t  t r a n s p o r t  l i n k s .  The s u rvey  
c a r r i e d  out  by th e  a u t h o r  shows t h a t  53^  of  th o s e  q u e s t i o n e d  
l i v e  w i t h i n  2 km of t h e  r a i l w a y  s t a t i o n  (Table  4 . I ) .  Beyond 
a d i s t a n c e  of  3 km t h e  number o f  commuters t a p e r s  o f f  r a p i d l y .  
The r a i l w a y s  i n f l e x i b i l i t y ,  t h e r e f o r e ,  does no t  a c t  as  a 
d e t e r r e n t  i n  t h e  demand f o r  r a i l  t r a n s p o r t .  T h i s ,  t o g e t h e r  '  
w i th  t h e  l i n e a r  development of  t h e  c i t y  has  enab led  
c o n v e n t i o n a l  r a i l  t r a n s p o r t  to  p ro v id e  a good i n t r a - c i t y
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Table  4 . I
F requency  D i s t r i b u t i o n  o f  
D is tan ce  o f  Res idence  
From Rai lw ay S t a t i o n
D is ta n c e  i n  (km) P e rc e n ta g e  o f  Commuters
1 24 .0
2 28.7
3 23 .3
4 10.0
5 3 .2
6 5 .4
7 5 .4
100.00#
Source  ; F i e l d  S u r v e y , J u l y  I 982 .
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s e r v i c e  r e s e m b l in g  t h a t  of  a  r a p i d  t r a n s i t  system b o th  i n  
te rm s  of  f r e q u e n c y  and i n t e r - s t a t i o n  d i s t a n c e ,  e s p e c i a l l y  
on Bombay I s l a n d .
On ave ra ge  2 .2  m i l l i o n  commuters use  th e  V/.R. s e r v i c e s .  In  
o rd e r  t o  cope w i th  t h i s  demand, t h e  r a i l w a y  ru n s  715 t r a i n s  
d a i l y .  The s t r u c t u r e  of  th e  s e r v i c e s  between v a r i o u s  t e r m i n a l s  
i s  g iv e n  i n  Table 4 . 2 .  Exam ina t ion  of  th e  t i m e t a b l e  shows t h a t  
a l l  t h e  ' f a s t '  t r a i n s  s e rve  th e  long  d i s t a n c e  commuters.  There 
a re  no e x p r e s s  s e r v i c e s  p r o v i d e d ' f o r  commuters vrho l i v e  so u th  
of  B andra .  In  the  morning peak ,  n ine  t r a i n s  from V i r a r ,  
t w e n t y - s i x  t r a i n s  from B o r i v l i  t o  Churchgate o f f e r  speedy 
t r a v e l  f o r  th o s e  who commute from th e  ex tended  suburbs .  An 
eq u a l  number a re  a l s o  p ro v id e d  d u r i n g  th e  even ing  peak p e r i o d .  
The speed  on average  i s  i n  t h e  o r d e r  of  32 lom/hr t o  38 km/hr.  
This  compares f a v o u r a b l y  w ith  t h e  average  speed  of  r a p i d  
t r a n s i t  c o r r i d o r s  in  o t h e r  c i t i e s  of  t h e  wor ld  which range  
between 25 lon/hr to  40 km/hr.  (l-ITP ( R l y . ) ,  I 972 ) .  During th e  
morning p e r i o d ,  t h e r e  i s  a f r e q u e n c y  of  s e r v i c e  of  2.25  minutes  
i n t o  Churchgate  and i n  the  e ven ing  peak th e  s e r v i c e  i s  
m a in t a i n e d  a t  2.27  minute i n t e r v a l s .
The C e n t r a l  Railway on th e  o t h e r  hand,  runs  th e  h i g h e s t  d e n s i t y  
o f  t r a i n s  on I n d i a n  Railways  w i th  a r o u t e  l e n g t h  of  I 92 km and 
s e r v i n g  55 suburban  s t a t i o n s .  I t  c a r r i e s  commuters over 
d i s t a n c e s  of  100 1cm t o  th e  c i t y  e v e ry  day.  Thi s  suburban 
system i s  pe rhaps  t h e  l a r g e s t  i n  t h e  world  i n  te rm s  of  r o u t e  
l e n g t h  and th e  number o f  p a s s e n g e r s  c a r r i e d  (C e n t r a l  
P l a n n in g  O r g a n i z a t i o n ,  I 98I ) .  Due t o  the  c o n t in u e d  use of  o ld  
equipment i t  has  been  e s t i m a t e d  ( i l l u s t r a t e d  Weekly, I 98O, 2 9 ) 
t h a t  31#  of  th e  r a k e s  on C.R. a r e  d i l a p i d a t e d  r e s u l t i n g  i n  
d i s r u p t i o n s  t o  r e g u l a r  s e r v i c e  and as a  consequence c a u s in g  
h a r d s h i p  f o r  m i l l i o n s  of  commuters.  The problem of i n s u f f i c i e n t  
c a p a c i t y  would be made l e s s  f o r m i d a b le  s imply  by d e a l i n g  w ith  
n e c e s s a r y  rep la cem e n t  of  o b s o l e t e  r o l l i n g  s t o c k .  For example,   ^
Deshpande (1973,  362) e s t i m a t e s  t h a t  C.R. had 459 d i l a p i d a t e d  
coaches  i n  1970,  IO4 o f  which were of  I 928 v i n t a g e  and were 
due f o r  r e p l a c e m e n t .  The d i f f i c u l t i e s  i n  g e t t i n g  rep lacem en t
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Table 4 .2
WESTERN RAILWAY SERVICE STRUCTURE 
OCTOBER 1979
Total number of trains a day: 715
Break-up as under Number
of
trains
Churchgate
Bombay Central 
Dadar
Virar
Borivli
Goregaon
Andheri
Bandra
Andheri
Andheri
98
398
4
174
39
1
1
714
Stations
Virar Past 
Borivli Past 
Slow
Goregaon Fast 
Andheri Fast 
Slow
Bandra Slow
Nomine Peak 
(8 .3 0 to 1 1 .3 0 hr8.)
9
26
9
2
16
9 
9
80
Evening Peak 
(1 7 .0 0 to 20.00 hrs.)
9
26
13
6 
18 
5
77
Source  : WESTERN Rai lway,  Suburban t r a i n  t i m e t a b l e . O c tober ,  1979
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and t h e  c o n t in u e d  use o f  t h e  o b s o l e t e  coaches  have been  
r e s p o n s i b l e  f o r  f r e q u e n t  breakdowns and c a n c e l l a t i o n s .
The s t r u c t u r e  of  th e  t r a i n  s chedu le  on C.R. i s  shovm i n  
Table  4«3.  This  suburban  s e c t i o n  a t  p r e s e n t  c a r r i e s  2 .3  
m i l l i o n  p a s s e n g e r s  d a i l y .  The f r e q u e n c y  of  s e r v i c e  on C.R. 
i s  n o t  as  r e g u l a r  as  t h a t  of  W.R. The average  headway d u r i n g  
the  peak p e r i o d  i s  6 .3  minutes  i n  t h e  morning and 6 .7  m inu tes  
i n  t h e  e v e n i n g .  Commuters from s t a t i o n s  such as  Dombivli  and 
Ghatkopar have been  a s k i n g  f o r  t r a i n s  t o  o r i g i n a t e  and 
t e r m i n a t e  a t  t h e i r  s t a t i o n s  i n  t h e  hope o f  g e t t i n g  accommodation
a t  t h e  o r i g i n a t i n g  s t a t i o n s  d u r in g  peak h o u r s .  As an a d d i t i o n a l
c o m p l i c a t i o n ,  c l i m a t i c  c o n d i t i o n s  a l s o  cause haza rdous  t r a v e l  
d u r i n g  t h e  monsoon se a s o n  when t o r r e n t i a l  r a i n  and h igh  w a te r  
l e v e l s  c r e a t e  s e v e r e ,  p ro lo n g ed  d e l a y s  and d i s r u p t i o n s  t o  th e  
sub-'urbsn commuter s e r v i c e s  and th e  d a i l y  r o u t i n e  of  m i l l i o n s  
o f  commuters.  P l a t e  VI d e p i c t s  how th e  v a g a r i e s  of  n a t u r e  
can  c r e a t e  problems f o r  th e  r a i l w a y  s e r v i c e s .  I t  shows th e  
C.R. commuter t r a i n s  abandoned mid—way be tween K urla  and 
Vidhya V ihar  s t a t i o n s  due t o  th e  monsoon r a i n s .
I t  may seem p a r a d o x i c a l  t h a t  a s e r v i c e  which i s  i n  such h ig h  
demand cannot  meet i t s  c o s t s .  The commuter l i n e s  s u f f e r  from
r i s i n g  d e f i c i t s .  P a r e s ,  h a r d l y  i f  e v e r  a r e  r a i s e d  s in c e  th e y
become p o l i t i c a l  and emotive i s s u e s .  The a u t h o r i t i e s  a l s o  
f e e l  t h a t  as  t h e r e  i s  no a l t e r n a t i v e  t o  mass t r a n s p o r t .  I t  i s  
t h e i r  s o c i a l  o b l i g a t i o n  to  p rov ide  a t r a n s p o r t  s e r v i c e  a t  a  
c o s t  which most peop le  can a f f o r d .  On accoun t  of  t h i s  th e  
Government of  I n d i a  have h e a v i l y  s u b s i d i z e d  t h e  f a r e  s t r u c t u r e  
by e n c o u ra g in g  th e  use of  monthly  and s ea son  p a s s e s .
Table  4 . 4  shows t h a t  75# of  a l l  second  c l a s s  p a s s e n g e r s  on 
Bombay suburban  s e c t i o n  t r a v e l  on sea son  p a s s e s .  The p r i c e  
of  a month ly  second c l a s s  pass  i s  e q u i v a l e n t  t o  f o u r t e e n  
s i n g l e  f a r e  t i c k e t s ,  t h e  c o s t  i s  v e r y  low and g r e a t l y  t a p e r e d  
f o r  lo ng  d i s t a n c e s .  F i g .  4 .2  and 4*3 show t h e  g r a d u a t e d  f a r e  '
s t r u c t u r e  on th e  r a i l w a y s .
1 4 5
Table 4.3
Central Railway Service Structure
October 1979
Main Line
Destination No. of trains Total
Dn. U£
Karjat 14 14 28
Badlapur 4 4 8
Ambernath 31 31 62
Kasara 5 5 10
Asangaon 4 4 8
Titvala 16 16 32
Kalyan 33 33 66
Thana 95 95 190
Ghatkopar 2 2 4
Kurla 46 46 92
Total 250 250 500
Harbour Branch
Thana 3 4 7
Mankhurd 42 42 84
Chembur 15 16 31
Kurla 26 24 50
Bandra 71 71 142
Total 157 157 314
Kurla-Kalyan
Kurla-Thana 4 3 7
Kurla-Kalyan 1 1 2
Total 5 4 9
Kurla-Mankhurd
Mankhurd 14 14 28
'
Chembur 7 6 13 /
Total 21 20 41
Grand Total 433 431 864
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Table 4 . 3
( C o n t d . )
Number o f  t r a i n s  on t h e  t h r e e  c o r r i d o r s  d u r i n g  
morning and even ing  peaks  a r e  g iv e n  below:
Up l o c a l  
Up th ro u g h  
Harbour Branch
T o t a l
Morning peak 
( A r r i v i n g  VT) 
0830 to  1100
Evening peak 
(Leav ing  VT) 
1700 t o  2000
27 Dn l o c a l
20 Dn t h r o  *
26
73
27
24
30
81
Average head-way d u r in g  peak  h o u r s ;
Morning peak Evening peak
Up l o c a l  l i n e 5 .5 m ts . Dn l o c a l  l i n e 6 .7 m t s .
Up t h r o  * main l i n e 7 .5 ti Dn t h r o '  main l i n e 7 .5 II
Up Harbour  Branch 5 .8 Dn Harbour  b ran ch 6 .0 II
T o t a l  ave rage  
f r e q u e n c y
6 .3 6 .7 II
Source  ; CENTRAL P la n n in g  O r g a n i z a t i o n ,  Commuter S e r v i c e s  i n  
Bombay, J a n u a ry  I 98 I .
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P l a t e  VI: T r a i n s  s t r a n d e d  i n t e r - s t a t i o n  on
C e n t r a l  Railway
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S u b u r b a n  Ra i l  w a y F a r e  S t r u c t u r e  -  S e a s o n  P a s s e s
19  7 9
F i g : 4 .2
2 4 0  
2 2 0  
2 0 0  
1 8 0  
1 6 0  
14  0 
120 
100  
8 0  
6 0  
4 0 
2 0
F i r s t  C l a s s
 ^ --------------- f -
S  e c o n d  C l a s s  , T
10 2 0 3 0 4 0 5 0 6 0
K m
S o u r c e : B M R D A .  T r a n s p o r t  a n d  C o m m u n i c a t i o n s  S t a t i s t i c s  F o r B M R , 
M a r c h  i 9 8 i
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S u b u r b a n  R a i l w a y  F a r e  S t r u c t u r e  - S i n g l e  J o u r n e y s
1 9 7  9
F i g  = 4 . 3
2 4  '
CL
22
20
F i r s t  C l a s s
S e c o n d  C l a s s
4 03 02 0 5 0 6 01 0
K m
§ - 2 j L l £ £ ’ B M R D A ,  T r a n s p o r t  a n d  C o m m u n i c a t i o n s  S t a t i s t i c s  F o r  B M R
M a r c h  i 9 8 i ,
1 5 1
F i r s t  c l a s s  t r a v e l  i s  f o u r  t im es  as  expens ive  as  second c l a s s  
t r a v e l  when c a l c u l a t e d  u s in g  c o s t  o f  a s e a s o n a l  p a s s .  The 
d i f f e r e n c e s  i n  c o s t  a r e  g r e a t e r  i f  c a l c u l a t e d  on th e  p r i c e  of  
a d a i l y  t i c k e t .  The c o s t  of  a f i r s t  c l a s s  t i c k e t  v a r i e s  from 
20 t im es  t h e  p r i c e  o f  a  second c l a s s  t i c k e t  f o r  d i s t a n c e s  
s h o r t e r  t h a n  s i x  k i l o m e t e r s  down t o  t e n  t im e s  as  expens ive  
f o r  d i s t a n c e s  l o n g e r  t h a n  35 km. This  may he a r e a s o n  why 99^ 
of  t h o s e  t r a v e l l i n g  f i r s t  c l a s s  use s e a s o n a l  p a s s e s .
Second c l a s s  p a s s e s  a r e  t h e  most p o p u la r  and t h e  c h e a p e s t  way 
t o  t r a v e l .  The cheap f a r e s  a v a i l a b l e  compound th e  t r a n s p o r t  
problems s i n c e  p r o v i s i o n  of  t r u n c a t e d  long  d i s t a n c e  f a r e s  
encourages  more from th e  low middle income g roups  to  l i v e  
o u t s i d e  t h e  c i t y  where ho u s in g  and r e n t s  a r e  much lower .
F a re s  a r e  d iv o r c e d  from th e  r e a l  o p e r a t i o n a l  c o s t s ,  th e  
uneconomic f a r e  s t r u c t u r e  b e i n g  m a in ly  r e l a t e d  t c  what t h e  
t r a f f i c  w i l l  b e a r , t h e  pay ing  c a p a c i t y  of  t h e  commuters.  As 
a r e s u l t ,  lo ng  d i s t a n c e  commuting occu rs  a t  p u b l i c  c o s t .
The v a s t  gap between t h e  demand f o r  r a i l  t r a n s p o r t  and th e  
c a p a c i t y  a v a i l a b l e  was a n a l y s e d  in  t h e  p r e v io u s  c h a p t e r .  The 
n e c e s s i t y  f o r  e x p a n s io n  of  th e  system needs  no em phasis .  As 
a r e s u l t  o f  t h e  i n a d e q u a te  c a p a c i t y ,  t h e  r a i l w a y s  i n  1971 
were s e e k in g  t o  o p t i m iz e  th e  e x i s t i n g  sys tem.  The c a p a c i t y  of 
th e  r a i l w a y s  can be i n c r e a s e d  by l e n g t h e n i n g  t h e  t r a i n s  or  
i n c r e a s i n g  t h e  f r e q u e n c y  by b e t t e r  s i g n a l l i n g .  Along w i th  
f i n a n c i n g  p rob lem s ,  a c t u a l  im p lem en ta t ion  seems e q u a l l y  
p r o b l e m a t i c .  The p l a n s  t o  i n c r e a s e  t h e  l e n g t h  of  r a k e s  from 
n ine  to  tw e lve  coaches  r e q u i r e s  e x t e n s i o n  o f  p l a t f o r m s  and 
r e m o d e l l i n g  o f  t e r m i n a l s  and o t h e r  a n c i l l a r y  f a c i l i t i e s .  I t  
was e s t i m a t e d  by Mott ( l9 7 2 )  t h a t  t h e  i n t r o d u c t i o n  of  t w e l v e -  
c a r  r a k e s  would g iv e  an a d d i t i o n a l  33/: i n c r e a s e  i n  c a p a c i t y .
The argument a g a i n s t  such augm en ta t ion  i n  c a p a c i t y  i s  t h a t  the  
i n c r e a s e  i n  t h e  number of  commuters per  t r a i n  w i l l  cause 
f u r t h e r  s p i l l - o v e r  of  p e d e s t r i a n s  on to  t h e  r o a d s  and c o n g e s t i o n  
o u t s i d e  t h e  r a i l  t e r m i n i .  The scope f o r  a d d i t i o n a l  t r a i n s  
th ro u g h  b e t t e r  s i g n a l l i n g ,  on th e  o t h e r  hand ,  c o u ld  on ly  
' i n c r e a s e  r a i l  c a p a c i t y  by 15- 20^ .
1 5 2
V/hen f i r s t  p roposed  i n  e a r l y  1970s,  i n c r e a s i n g  the f r e q u e n c y  
of  s e r v i c e  v;as seen  as a long te rm s o l u t i o n .  I t  soon became 
obvious t h a t  t h e r e  was a need t o  p ro v id e  e x t r a  r a i l  c o r r i d o r s  
t o  meet t h e  demand o f  th e  n o r t h - s o u t h  f low  of commuters. In  
view of t h e  l i m i t a t i o n s  of  l i n e  c a p a c i t y ,  t h e  Tovm P la n n in g  
and V a l u a t i o n  Depar tment  i n  I 968 recommended a s tu d y  f o r  t h e  
development  of  e x t r a  l i n e  c a p a c i t y .  A double  t r a c k  s i x t h  
c o r r i d o r ,  known as t h e  P o r t  Market l i n e  was p roposed  by 
MTP (Rly) i n  1972 ( P i g .  4 . 4 ) .  The main o b j e c t  of  t h i s
c o r r i d o r  was to  augment th e  c a p a c i t y  on N.R. and C.R. beyond
what c o u l d  be o b t a i n e d  by th e  o p t i m i z a t i o n  schemes on e x i s t i n g  
l i n e s .  The c o r r i d o r  was p lanned  t o  comprise  an a d d i t i o n a l  
p a i r  of  l i n e s  be tween Goregaon and Bandra on W.R. and be tween 
Bhandup and K ur la  on C.R. The a d d i t i o n a l  p a i r  of  l i n e s  on 
W.R, were p la n n ed  so as  t o  be c o n n ec ted  v i a  Mahim Chord t o  a 
p a i r  of  l i n e s  between R ao v l i  J u n c t i o n  t o  P o r t  Market  opening  
up a new d i s p e r s a l  p o i n t  i n  th e  CBD. In  t o t a l  t h e n ,  t h e  s i x t h  
c o r r i d o r  was p la n n ed  t o  in c lu d e  th e  f o l l o w i n g  l i n e s : -
1. R a o v l i  J u n c t i o n  -  P o r t  Market -  10.62 km ( p a r t l y  underground)
2.  B andra  -  Goregaon -  12.74 km
3 . K ur la  -  Bhandup -  11.17 km
I t  was hoped t h a t  t h i s  l i n e  a p a r t  from i n c r e a s i n g  the  l i n e  
c a p a c i t y  would p r o v i d e :
1. A more d i r e c t  and f a s t e r  s e r v i c e  f o r  commuters whose
o r i g i n s  a re  i n  t h e  suburbs  a,nd w i th  d e s t i n a t i o n s  in  
t h e  v i c i n i t y  of  P o r t  Market i n  t h e  CBD.
2. To g iv e  commuters a  d i r e c t  s e r v i c e  and r e l i e v e  p r e s s u r e
on t h e  two e x i s t i n g  CBD t e r m i n a l s .
MTP ( R l y . )  ( 1974 , Ch. 8 , 6 )  c a l c u l a t e d  t h a t  even  a f t e r  an
o u t l a y  o f  R s . l 6 0  c r o r e s  on e x i s t i n g  t r a c k  t h e  r e q u i r e m e n t s  f o r  
t r a i n s  would be 37 as  a g a i n s t  th e  a v a i l a b l e  c a p a c i t y  of  35 oa 
th e  W.R.,  C.R. r e q u i r e m e n t s  would be 40 be tween  D adar-K ur la  
s e c t i o n  as  a g a i n s t  t h e  a v a i l a b l e  c a p a c i t y  of  28.  This  c l e a r l y  
e s t a b l i s h e d  t h e  need  f o r  an a d d i t i o n a l  c o r r i d o r .  London /
T r a n s p o r t  E x e c u t iv e  ( 1972 ) recommended th e  c o n s t r u c t i o n  of  the  
s i x t h  c o r r i d o r  and i n  a d d i t i o n  p roposed  a s e v e n th  c o r r i d o r  f o r  
p r o v i d i n g  i n t r a - c i t y  movements and t o  t a k e  c a r e  of  t h e  s p i l l
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1 2 3  S e v e n t h  C o r r i d o r
5  k m
M a j o r  I n t e r c h a n g e sC h u r c h g a t e F o r t  M a r k e t
S O U R C E :  M T P t  R l y ) . R e p o r t  o n  M a s s  R a p i d  T r a n s i t  S y s t e m ,  S e p t . 1 9  8 0
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over  o f  t r a f f i c  from t h e  s i x t h  c o r r i d o r .  The techno-economic  
f e a s i b i l i t y  s u rvey  u n d e r ta k e n  i n  1974-75  p roposed  th e  s e v e n th  ' 
c o r r i d o r  to  p rov ide  a d i s p e r s a l  f u n c t i o n  and t o  l i n k  by r a i l  
th o s e  a r e a s  not  a t  p r e s e n t  covered  by th e  r a i l w a y  ne twork such 
as th e  A i r p o r t ,  W or l i ,  Baza r  a r e a  and Colaba (F ig .  4 . 4 ) .  In  
a d d i t i o n ,  s e v e r a l  o t h e r  d i s p e r s a l  p o i n t s  i n  t h e  GBD would be 
p r o v id e d .  The s ev en th  c o r r i d o r  i s  p lanned  t o  comprise of  th e  
f o l l o w i n g  s e c t i o n s :  (MTP ( R l y . ) ,  1974)
1. Colaba t o  Bandra I 7 .38  km
(underground)
2. Eas t -W est  from 4 .90  km
Bandra to  K ur la
( e l e v a t e d )
3 . K ur la  t o  A i r p o r t  4 .11 km
This c o r r i d o r  would s e rv e  by  r a i l  t h e  c o n g e s te d  ind igeneous  
core a r e a  as w e l l  as  t h e  Worli and kahalaxmi  a r e a s  whicn have 
c o n s i d e r a b l e  commercia l ,  i n d u s t r i a l  and r e s i d e n t i a l  developments 
and which a r e  now s o l e l y  dependent  on bus t r a n s p o r t .  The 
p r o v i s i o n  of  r a i l w a y  f a c i l i t i e s  would be a g r e a t  boon to  t h e s e  
a r e a s .  The commuter s t ream  a t  p r e s e n t  has  n e c e s s a r i l y  to  
merge w i th  t h e  heavy i n t r a - i s l a n d  t r a f f i c  i n  t h e  narrow and 
h e a v i l y  c o n g es te d  s t r i p  of  Bombay I s l a n d  in  o r d e r  t o  r e a c h  the  
GBD. The p r o j e c t  would make use o f  th e  e x i s t i n g  bu t  underused  
r a i l w a y  a l ig n m e n t s  of  t h e  ha rbour  b ran ch  and Bombay P o r t  T ru s t  
l i n e s  and  p ro v id e  b e t t e r  i n t e r c h a n g e  w i th  t h e  p r e s e n t  ne twork  
a t  many p o i n t s ,  t h u s  i n c r e a s i n g  t h e  a c c e s s i b i l i t y  and 
c o n n e c t i v i t y .
There i s  a prima f a c i e  need f o r  r a p i d  t r a n s i t  f a c i l i t i e s  
which would not  on ly  make a c o n t r i b u t i o n  tow ards  meeting  demand 
f o r  g r e a t e r  r a i l  c a p a c i t y  but  a l s o  p rov ide  r a p i d  t r a n s i t  
f a c i l i t i e s  f o r  c a r r y i n g  th e  heavy volume of i n n e r  urban  t r a f f i c  
and f r e e  i t  from th e  encumbrances of  road  c o n g e s t i o n .  N e i t h e r  
c o r r i d o r  VI nor  VII  can s a t i s f y  t h e  r e q u i r e m e n t s  o f  r a i l  
t r a n s p o r t  w i th  demand i n c r e a s i n g  as  i t  i s  b u t  each  i s  /
complementary  t o  th e  o t h e r  and t h e  r e s t  of  t h e  sys tem.
155
Chopra ( l979»  22) e s t i m a t e d  t h a t  th e  t o t a l  c o s t  of  t h e  se v e n th  
c o r r i d o r  would he Rs .3800 m i l l i o n  a t  1976 p r i c e s ,  t h r e e  t im e s  
t h a t  f o r  t h e  s i x t h  c o r r i d o r  and t h e  a d d i t i o n a l  l i n e s  have no t  
been  s a n c t i o n e d  i n  view of  t h e  p r o h i b i t i v e  c o s t s  and p a u c i t y  
of  funds  a v a i l a b l e .  As a r e s u l t ,  commuters have t o  f a c e  th e  
consequences  of  i n s u f f i c i e n t  r a i l  c a p a c i t y .  P ro g re s s  o f  r a p i d  
t r a n s i t  p r o j e c t s  a re  s low no t  on ly  i n  Bombay b u t  a l s o  i n  many 
o t h e r  LDC c i t i e s  ma in ly  because  o f  t h e  v a s t  c a p i t a l  i n v o l v e d  
and th e  r e l a t i v e l y  sm a l l  a r e a  o f  impact  and b e n e f i t .  The 
r a i l w a y  p r o j e c t s  which were p roposed  and a re  under  c o n s i d e r a t i o n  
a r e  no t  a  lu x u r y  or  comfort  o r i e n t e d  to  wean th e  commuter from 
o t h e r  modes of  t r a n s p o r t .  They a r e  t h e  minimum n e c e s s a r y  
r e q u i r e m e n t s  t o  meet t h e  demand f o r  t r a n s p o r t  and to  m a i n t a i n  
t h e  v i a b i l i t y  of  t h e  c i t y  i f  growth c o n t in u e s  i n  the  manner and 
d i r e c t i o n  i t  now i s .  What has been  s a n c t i o n e d  by the  P la n n in g  
Commission and i s  now b e i n g  implemented i s  a  sm al l  p o r t i o n  of  
C o r r i d o r  VI.  C o n s t r u c t i o n  of  t h e  Bandra  F ly o v e r  which w i l l  
connec t  t h e  l o c a l  W.R. l i n e s  t o  C.R. h a rbou r  b ran ch  l i n e  w i l l  
enhance t h e  c a p a c i t y  o f  th e  l a t t e r  by i n c r e a s i n g  f r equency  of  
peak  p e r i o d  t r a i n s  from n ine  t o  tw e lve  an hour  and w i l l  g ive  
r e l i e f  t o  t h o s e  who commute on th e  Khar Road-Bandra s e c t i o n  of  
W.R. I t  w i l l  p ro v id e  commuters on W.R. w i th  a d i r e c t  l i n k  t o  
'V.T. The c o s t  of  t h i s  f l y o v e r  was e s t i m a t e d  a t  R s .6 .9 2  c r o r e s  
a c c o r d i n g  t o  In d ia n  Rai lways  (1979» 20 ) .  At t h e  p r e s e n t  t i m e ,  
commuters who r e s i d e  i n  the  w e s te rn  suburbs  b u t  have t h e i r  work 
p l a c e s  i n  t h e  v i c i n i t y  of  V.T. have t o  t e r m i n a t e  t h e i r  j o u rn e y  
a t  Churchga te  s t a t i o n  and e i t h e r  walk or  c a t c h  a bus t o  t h e i r  
d e s t i n a t i o n  c a u s in g  problems  of  t h e  t y p e s  d i s c u s s e d  a t  some 
l e n g t h  i n  Chapte r  3 . 3 .
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User p e r c e p t i o n  of  r a i l  s e r v i c e s :
Table 4 -5  shows th e  r e s u l t s  of  t h e  su rvey  u n d e r ta k e n  by t h e  
a u t h o r  on t h e  way i n  which th e  commuters view th e  e x i s t i n g  
t r a i n  s e r v i c e .  I t  was found tha.t  20^ of  t h e  commuters th o u g h t  
th e  t r a i n  s e r v i c e  was e x t re m e ly  po o r ,  an e q u a l  number s a i d  
’p o o r ' ,  t h e r e f o r e ,  n e a r l y  41^ found  the  t r a i n  s e r v i c e  t o  be 
p o o r - e x t r e m e ly  poor .  49^ s a i d  t h e  s e r v i c e s  were s a t i s f a c t o r y  
and u nde r  11^ tho u g h t  t h e y  were g o o d - e x c e l l e n t .  The r e a s o n  f o r  
th e  low r a t i n g  of  t r a i n  s e r v i c e  can be found by a n a l y s i n g  th e  
ways commuters t h i n k  improvements i n  s e r v i c e  can be b ro u g h t  
about  and  Table 4 . 6  shows th e  f r e q u e n c y  d i s t r i b u t i o n  of  
r e s u l t s ,  overcrowding  of  t h e  t r a i n s  i s  a  main f a c t o r  
i n f l u e n c i n g  th e  p e r c e p t i o n  of  poor  s e r v i c e s  o f f e r e d  by r a i l w a y s .  
N e a r ly  29^ asked  f o r  more f r e q u e n t  s e r v i c e s .  Another 25^ a re  
i n  f a v o u r  of  e x t r a  ’f a s t ’ t r a i n s ,  t h e  p o p u l a r i t y  of  t h i s  
improvement main ly  d e r i v i n g  from t h e  l i m i t e d  s t o p s ,  s p e e d i e r  
j o u r n e y s  and i n a b i l i t y  t o  b oa rd  exce p t  a t  t h e  t e r m i n a l .  The 
poor c o n d i t i o n s  of  t r a i n s  i s  r e f l e c t e d  i n  t h e  f i n d i n g s .  22^ 
of  t h e  r e s p o n d e n t s  t h i n k  t h a t  much cou ld  be done t o  improve 
t r a i n  s t a n d a r d s .
Lower f a r e s ,  b e t t e r  p a s s e n g e r  b e h a v i o u r  and improved s t a t i o n s  
f a c i l i t i e s  were no t  s een  as im p o r ta n t  f a c t o r s  i n  improving 
t r a i n  s e r v i c e .  The lower r a t i n g  g iv e n  to  t h e s e  t h r e e  f a c t o r s  
r e f l e c t s  t h e  f a r  g r e a t e r  s i g n i f i c a n c e  of  them r e l a t e d  t o  
o v e r a l l  s e r v i c e  f r e q u e n c y  and jo u r n e y  com fo r t .  F a r e s  a re  g iven  
low im por tance  because  commuters a r e  w e l l  aware t h a t  the  f a r e s  
a re  cheap by a l l  s t a n d a r d s .
The o v e r a l l  c o n c l u s i o n  from th e  q u e s t i o n n a i r e  r e s p o n s e s  i s  t h a t  
overc row ding  on th e  r a i l w a y  i s  t h e  paramount problem f o r  
commuters because  th e  Respondents  were s t r o n g l y  i n  f a v o u r  of  
any means of  i n c r e a s i n g  th e  c a p a c i t y  of  th e  system whether  by 
e x t r a  f a s t  t r a i n s  o r  more f r e q u e n t  s e r v i c e s .
/
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T a b l e  4 . 5
U s e r  p e r c e p t i o n  o f  Q u a l i t y  o f  r a i l  s e r v i c e
SERVICE PERCENTAGE OP SAMPLE
E x t r e m e l y  p o o r 19 .9
P o o r 20 .9
S a t i s f a c t o r y 4 8 . 9
G o o d 9 . 6
E x c e l l e n t 0 . 7
S o u r c e  : F i e l d  Su r v e y , J u l y  I 9 8 2 .
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Table  4 . 6
User p e r c e p t i o n  o f  r a i l  s e r v i c e  improvement
Improvements P e rc e n ta g e  o f  commuters
Lower f a r e s  9,5
Improve t r a i n  s t a n d a r d s  21 .8
B e t t e r  p a s s e n g e r  b e h a v i o u r  7 .4
E x t r a  ' f a s t '  t r a i n s  25 .0
More f r e q u e n t  s e r v i c e  28.5
B e t t e r  s t a t i o n  f a c i l i t i e s  7 .8
Source ; F i e l d  S u rv ey , J u l y  I 982
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4 . 2  ROAD PUBLIC TRANSPORT
Buses a l s o  p l a y  an i m p o r t a n t ,  i f  d i f f e r e n t  r o l e  from th e  
r a i l w a y s .  BEST s e r v i c e s  account  f o r  70^' of  t h e  ro ad  borne 
p a s s e n g e r s .
The f i r s t  bus  s e r v i c e  i n  Bombay began t o  o p e r a t e  i n  J u l y  1926, 
p r i o r  t o  t h a t  Bombay was s e rv ed  by tramways.  For  s e v e r a l  y e a r s  
b u s es  were looked  upon as a t r a n s p o r t  mode f o r  th e  upper  and 
middle  c l a s s  as t h e y  were more expens ive  th a n  th e  t r a m s .  In  
1937 , d o u b le -d e c k e r  b u s e s  were i n t r o d u c e d  t o  cope with  th e  
growing t r a f f i c  (BEST, 198I ,  2 ) .  The trams were slow, 
o b t a i n i n g  speeds  of  8 km/hr and proved to  be a h ind ranc e  t o  
th e  f r e e  and f a s t  movement of  o t h e r  t r a f f i c  and as a r e s u l t  
t h e y  were a b o l i s h e d .
I n  1 9 4 7 »  t h e  b u s  c o m p a n y  w a s  m u n i c i p a l i z e d  a n d  a s  a  r e s u l t  i t  
b e c a m e  n e c e s s a r y  t o  p r o v i d e  b u s  s e r v i c e s  t o  t h e  e n t i r e  G r e a t e r  
B o m b a y  a r e a .  I n  O c t o b e r  1 9 4 9 »  s u b u r b a n  b u s  s e r v i c e s  s t a r t e d  
o p e r a t i n g  i n  t h e  w e s t e r n  s u b u r b s .  T h e  e a s t e r n  s u b u r b s  w e r e  
p r o v i d e d  w i t h  b u s  s e r v i c e s  i n  J a n u a r y  1 9 5 5  ( B E S T ,  I 98 I ,  3 ) .  
P r i o r  t o  t h a t  t h e  s u b u r b s  h a d  b e e n  s e r v e d  b y  p r i v a t e  b u s  
c o m p a n i e s .  W i t h  t h e  d e v e l o p m e n t  o f  t h e  s u b u r b s ,  b u s  s e r v i c e s  
a s s u m e d  i n c r e a s i n g  i m p o r t a n c e  b e c a u s e  o f  t h e i r  f l e x i b i l i t y .
Once t h e  n o r t h - s o u t h  bus r o u t e s  were e s t a b l i s h e d  a t t e n t i o n  was 
f o c u s s e d  on s t r e n g t h e n i n g  th e  l i n k s  between e a s t  and west 
s u b u r b s .
P r e s e n t  r o u t e  p l a n n in g  i s  on an ad hoc b a s i s  and d i c t a t e d  more 
by demands made by p e o p l e .  P l a n n i n g ’has  been  dominated by the  
p o l i c y  of  c o n n e c t in g  im p o r ta n t  l o c a l i t i e s  t o  each o t h e r ,  t h i s  
has  r e s u l t e d  i n  o p e r a t i o n  of  a l a r g e  number of  bus s e r v i c e s  in  
a  z i g - z a g  p a t t e r n  (H ussa in ,  I 98O). As a r e s u l t  i t  has  been  
e s t i m a t e d  t h a t  62^ of  BEST r o u t e s  a re  uneconomic (P la n n in g  
Commission,  1970, 5 8 ) .  Route p l a n n in g  f o r  b u s e s  shou ld  be 
c a r r i e d  out  on b a s i s  o f  the  o v e r a l l  t r a f f i c  demand so t h a t  
demand p o i n t s  can be s e rv e d  i n  an op t im a l  way. Pednekar ( 1980} 
i n  a s tu d y  r e l a t i n g  t o  a c c e s s i b i l i t y  of  bus ne twork  in  t h e  
suburbs  d e m o n s t r a te d  t h a t  a c c e s s  t o  bus t e r m i n i  i s  h i g h e s t  f o r  
A n d h e r i .
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This  r e s u l t s  i n  l a r g e  numbers of  p a s s e n g e r s  embarking on and 
d i sem bark ing  from th e  bu s es  n e a r  r a i l w a y  s t a t i o n s  c a u s in g  
i n o r d i n a t e  d e l a y s  t o  s c h e d u le s .  Buses a re  no t  g e n e r a l l y  
a v a i l a b l e  f o r  p a s s e n g e r s  between many of t h e  i n t e r c h a n g e  p o i n t s  
and as a  consequence heavy p e d e s t r i a n  t r a f f i c  occu rs  n e a r  such 
p o i n t s .
There may n o t  be any scope l e f t  f o r  improvement of  bus s e r v i c e s  
by a d d i t i o n s  t o  th e  f l e e t  b u t  a s t i l l  un tapped  improvement would 
be th e  b e t t e r  i n t e g r a t i o n  of modeè. The r e a l  p o t e n t i a l  of  p u b l i c  
t r a n s p o r t  can be r e a l i z e d  only w i t h i n  th e  c o n t e x t  of  p r o p e r l y  
c o - o r d i n a t e d  p o l i c i e s  o f  i n t e g r a t i o n  between d i f f e r e n t  modes, and 
Bombay l a g s  f a r  b e h in d  i n  t h i s  r e s p e c t .
T h e  t w o  t r a n s i t  s y s t e m s  o f f e r  u n - c o o r d i n a t e d  s e r v i c e s  c a u s i n g  
l o s s e s  t o  b o t h  c o m m u t e r s  a n d  o p e r a t o r s .  T h i s  i s  m a n i f e s t  i n  t h e  
i n s u f f i c i e n t  f e e d e r  b u s  s e r v i c e  t o  r a i l w a y  s t a t i o n s  a n d  o v e r l a p  
b e t w e e n  t r a n s i t  r o u t e s .  BLIRBA ( 198 I )  a t t r i b u t e d  t h e  d i f f i c u l t y  
o f  i n t e g r a t i o n  o f  m o d e s  ( d e s p i t e  a l l  i t s  a d v a n t a g e s )  t o  t h e  m u l t i ­
p l i c i t y  o f  a u t h o r i t i e s  i n v o l v e d  a n d  t h e  a b s e n c e  o f  s i n g l e  
t r a n s p o r t  a u t h o r i t y .  An a d d i t i o n a l  p r o b l e m  i s  t h a t  t h e  f a r e  
s t r u c t u r e s  a r e  a t  p r e s e n t  v a s t l y  d i f f e r e n t  o n  b u s  a n d  r a i l w a y s  
w h i l e  t h e  l a t t e r  o f f e r s  m a s s i v e  c o n c e s s i o n s .  T h i s  i s  a b s e n t  f o r  
b u s  t r a v e l l e r s .  A u n i f i e d  m e t r o p o l i t a n  t r a n s p o r t  a u t h o r i t y  i s  
a  n e c e s s a r y  p r e c o n d i t i o n  t o  c o o r d i n a t e  a l l  t h e  t r a n s p o r t  m o d e s .  
B E S T 'S  p r e s e n t  f a r e  s t r u c t u r e  i s  a  f i n e l y  g r a d u a t e d  s c a l e .  I t  
c h a r g e s  25 p a i s e  f o r  3 km t h e n  5 p a i s e  p e r  km b e y o n d  g i v i n g  a  
s m a l l  d e g r e e  o f  t a p e r i n g  i n  f a r e  s c a l e  ( P i g .  4 . 5 ) .  T h e r e  a r e  
n o  c o n c e s s i o n a r y  f a r e s  a n d  s e a s o n a l  p a s s e s  o r  t r a n s f e r  t i c k e t s .  
' L i m i t e d '  b u s e s  c h a r g e  a  s l i g h t l y  h i g h e r  f a r e .
BEST has  no t  been  a b l e  t o  cover c o s t s  due t o  t h e  p o l i t i c a l l y  
imposed r e s t r i c t i o n  on f a r e  i n c r e a s e s  which have not  been  r a i s e d  
s in c e  December 1 9 7 5 -
BEST ' s  f a r e  s t r u c t u r e  i s  such t h a t  i t  i s  cheaper  f o r  s h o r t  
j o u r n e y s .  As r e g a r d s  lo ng  d i s t a n c e  movements suburban  r a i l  * 
t r a v e l  i s  much cheaper  on account  o f  t h e  c o m p a ra t iv e ly  low f a r e s  
f o r  s ea s o n  p a s s e s .
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F a r e  s t r u c t u r e  o n  B E S T  B u s e s -  1979
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S t a t i o n s  up to  Goregaon on W.R. have maximum c o n n e c t i v i t y  ‘beyond 
which,  due t o  l a c k  of  e a s t - w e s t  r o a d  l i n k s ,  c o n n e c t i v i t y  d e c l i n e s  
r a p i d l y .  In  t h e  e a s t e r n  s u b u r b s , Ghatkopar was seen  t o  be th e  
on ly  s t a t i o n  w e l l  c onnec ted .  There i s  a  more u b i q u i t o u s  
coverage  o f  bus s e r v i c e s  on Bombay I s l a n d  th a n  i n  th e  su b u rb s .  
Th is  can be shown by t h e  f a c t  t h a t  of  t h e  d a i l y  bus K i lo m e t re s ,  
64^  occu r s  w i t h i n  Bombay I s l a n d  and on ly  36^  i s  i n  the  s ubu rbs .  
With th e  dense ne twork  p rov ided  on Bombay I s l a n d  on ly  m a rg ina l  
i n c r e a s e s  i n  s e r v i c e  have been co n te m p la te d  by t h e  BEST 
a u t h o r i t i e s .  They f e e l  t h a t  a  s t a g e  has been r e a c h e d  where 
f u r t h e r  i n c r e a s e s  i n  t h e  number of  bu s es  t o  s e rv e  the  demand 
w i l l  on ly  add to  c o n g e s t i o n  and red u ce  f u r t h e r  t h e  speed of 
t r a f f i c .  On account of  the  c o n g e s te d  c o n d i t i o n s  on the  ro ad s  
t h e  a u t h o r i t i e s  do no t  propose  t o  i n t r o d u c e  any new n o r t h - s o u t h  
r o u t e s  be tw een  th e  c i t y  c e n t r e  and su b u rb s .  T h e i r  p o l i c y  i s  
now to  p ro v id e  f e e d e r  s e r v i c e s  t o  r a i l  heads  from th e  i n t e r i o r  
r e s i d e n t i a l  and i n d u s t r i a l  zones .
Although t h e r e  has been  more emphas is  on buses  s e r v i n g  as  f e e d e r s  
t o  th e  n o r t h - s o u t h  o r i e n t e d  r a i l  r o u t e s  t h i s  has  no t  been 
e x p l o i t e d  t o  t h e  f u l l e s t .  There does no t  appea r  t o  be any c lo se  
r e l a t i o n s h i p  be tween th e  r a i l w a y  s t a t i o n s  and bus  o p e r a t i o n s .
P i g .  4 .6  shows th e  l o c a t i o n  of  bus  s t a t i o n s  v i s - a - v i s  r a i l w a y  
s t a t i o n s .  Bus s e r v i c e s  do no t  f o c u s  o b v io u s ly  on th e  r a i l w a y  
s t a t i o n s ,  a l t h o u g h  BEST a u t h o r i t i e s  a re  r ead y  t o  p o in t  out  t h a t  
a l l  s t a t i o n s  a r e  i n  f a c t  s e rv e d  by a  bus r o u t e .  In  f a c t ,  an 
e x a m in a t io n  of  th e  t i m e t a b l e s  and r o u t e  map r e v e a l e d  t h a t  120 of  
t h e  205 bus  r o u t e s  (59/°) make d i r e c t  c o n n e c t io n s  w i th  th e  
r a i l w a y  s t a t i o n s .  I f  buses  a re  t o  s e rv e  as  c o l l e c t o r s ,  f e e d e r s  
and d i s t r i b u t o r s  i t  i s  s u r p r i s i n g  t h a t  no t  more emphasis  has  been 
put  on d i r e c t  c o n n e c t io n s  to  r a i l h e a d s  as  i n  many l a rg e  Nor th  
American c i t i e s .  To s i t e  an example ,  t h e  Toronto  T r a n s i t  
Commission (TTC) has 123 bus r o u t e s  of  which 111 (90/t) make I 67
c o n n e c t io n s  w i th  th e  subway. (TTC, I 982) .
In  a d d i t i o n ,  v e r y  few bus  r o u t e s  i n  Bombay o r i g i n a t e  a t  r a i l w a y  
s t a t i o n s  e s p e c i a l l y  i n  th e  c e n t r a l  a r e a .  I t  was found t h a t  only
23^  of  bus  r o u t e s  making c o n n e c t io n s  w i th  r a i l h e a d s  a re  on 
Bombay I s l a n d .
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L o c a t i o n  of  B u s  T e r m i n i  v i s - a - v i s  R a i l w a y  S t a t i o n s
Fig.  4,6
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Buchanan ( 198O, I 67 ) c a l c u l a t e d  t h e  f a r e  and s e r v i c e  e l a s t i c i t i e s  
on BEST B uses .  I t  was found t h a t  f a r e  e l a s t i c i t i e s  v a r i e d  from 
-O .28  t o  - 0 . 7 5 '  Th is  i n e l a s t i c i t y  shows t h a t  p a t ro n a g e  i s  no t  
much a f f e c t e d  by changes in  f a r e s ,  however,  Buchanan found  t h a t  
e l a s t i c i t i e s  were h i g h e r  f o r  r e s i d e n t s  i n  low income a r e a s  and 
where r a i l  s e r v i c e  i s  an a l t e r n a t i v e .  S e rv ic e  e l a s t i c i t i e s  
v a r i e d  from 0 .30  t o  0 .45  which a l s o  shows t h a t  p a t rona ge  i s  not  
v e ry  r e s p o n s i v e  to  changes in  s e r v i c e  l e v e l s .  The t r a n s p o r t  
u n d e r t a k i n g  has  been  f i n d i n g  i t  d i f f i c u l t  t o  keep pace w i th  
growing demands f o r  commuter t r i p s  no t  on ly  because  of l a c k  of 
funds  b u t ,  e q u a l l y  i m p o r t a n t ,  t h e  o p e r a t i o n a l  envi ronment  under  
which i t  has  t o  p ro v id e  the  s e r v i c e s .  Buses o p e r a t e  under  l e s s  
t h a n  i d e a l  c o n d i t i o n s .  A d d i t i o n a l  buses  a lone  a re  in a d eq u a te  as 
a  s o l u t i o n  and must be accompanied by improved v e h i c u l a r  speed .
This  i n v o l v e s  l a r g e  s c a l e  t r a f f i c  management.
Roads s h o u ld  be looked  a t  no t  on ly  as a r e a s  o f  v e h i c l e  movement 
f o r  m o t o r i z e d  t r a f f i c  b u t  a l s o  as  c o r r i d o r s  o f  a c t i v i t i e s  of  
d i f f e r e n t  k i n d s .  Much of  the  l i f e  i n  t h e  t r a d i t i o n a l  c i t y  t a k e s  
p la c e  in  t h e  s t r e e t .  Voorhees ( I 98O, 30) i d e n t i f i e d  c o r r e c t l y  
t h a t  t h e  w id th s  on some Bombay s t r e e t s  appea r  t o  be more th a n  
a d e q u a te ,  however,  t h e y  a re  f o r c e d  t o  p rov ide  more th a n  a r o u t e  
f o r  t r a n s p o r t ,  t h e y  a l s o  f u n c t i o n  as  p a rk in g  space  f o r  v e h i c l e s  
a c c e s s  t o  b u i l d i n g s ,  s i t e s  f o r  haw kers ,  commercial  a c t i v i t i e s ,  
as  f o o t p a t h s  and o t h e r  u ses  which s e v e r e l y  l i m i t  t h e i r  v e h i c u l a r  
c a r r y i n g  c a p a c i t y  and which i n  t u r n  c o n t r i b u t e s  t o  a  r e d u c t i o n  
o f  t h e i r  th ro u g h p u t  c a p a c i t y .  A l l  t h e s e  e l e m e n t s ,  s i n g l y  or  in  
c o m b in a t io n ,  c o n t r i b u t e  t o  th e  c o n g e s t i o n  on ro a d s  of  Bombay.
The c o n t in u o u s  and complex i n t e r a c t i o n  of  t h e s e  a c t i v i t i e s  l e ads  
t o  a c h a o t i c  o p e r a t i n g  env ironment f o r  t h e  bus  o p e r a t o r s .  I t  i s  
d i f f i c u l t  t o  q u a n t i f y  e x a c t l y  t h e  c o n t r i b u t i o n  of  each b u t  th e  
su rvey  by t h e  a u t h o r  shows th e  commuters p e r c e i v e  t h a t  p e d e s t r i a n s  
a r e  one o f  t h e  major causes  of bus d e l a y .  Although c a r s  and 
l o r r i e s  were found t o  have th e  h i g h e s t  w eigh ted  ave rages  of  a l l ,  
38 . 3% ra n k e d  p e d e s t r i a n s  f i r s t .  Th is  i s  due t o  th e  m u l t i p l i c i t y  
of  pavement u s e s  (hawkers ,  s l e e p e r s ,  v a g r a n t s ,  ho u s in g )  and the  
s p i l l  over  o f  p e d e s t r i a n s  onto t h e  o u t s i d e  lane  of  the  c a r r i ag ew ay .
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where in  f a c t  th e  b u se s  shou ld  be p ly in g  (T able  4 . 7 ( a )  ( b ) ) .
The h igh  r a n k i n g  g iven  t o  c a r s  and l o r r i e s  d e f i n i t e l y  c a l l s  f o r  
s p a t i a l  s e p a r a t i o n  between buses  and p r i v a t e  modes of  t r a n s p o r t .
Rickshaws a l s o  had h ig h  weigh ted  a v e r a g e s ,  where 32 , 2^  tho u g h t  
them e i t h e r  t h e  f i r s t  o r  second most im p o r ta n t  problem. This  i s  
a v e r y  h ig h  r a n k in g  f o r  r i ckshaw s  c o n s i d e r i n g  t h e  f a c t  t h a t  th e y  
do not  p l y  i n  Bombay s o u th .
Tax is  were a l s o  g iven  h igh  weigh ted  a v e r a g e s ,  w i th  51^  hav in g  
second or  t h i r d  r a n k i n g .
Buses were a l s o  seen  as ca u s in g  d e l a y  t o  o t h e r  buses  and g iven  
middle range  r a n k i n g  w i th  45^  r a n k in g  them t h i r d  and f i f t h  most 
im p o r ta n t  cause  of  bus d e l a y .  S c o o te r s  and m o to rcy c le s  were 
a l s o  g iv e n  middle  range  r a n k in g  w i th  62^  p l a c i n g  them f o u r t h  to  
s i x t h .  Cyc les  and to n g a s  were r a n k e d  v e r y  low and had low 
w eigh ted  a v e r a g e s .  They were not  seen  as c o n t r i b u t i n g  
s i g n i f i c a n t l y  t o  bus d e l a y s .  6 6 . 7a' ranked  them between s i x t h  
and e i g h t h .  Tongas were ranked  t h e  lowes t  w i th  42^ p l a c i n g  them 
in  th e  l a s t  p o s i t i o n .  A r e a s o n  f o r  such low r a n k in g  f o r  tongas  
i s  t h a t  t h e y  a re  a l lo w ed  t o  p ly  on ly  i n  c e r t a i n  a r e a s  and a t  
c e r t a i n  t i m e s  of  t h e  day .  This  t e m p o ra l  and s p a t i a l  s e p a r a t i o n  
h e l p s  t o  overcome th e  problems of  s low moving v e h i c l e s  on conges te d  
r o a d s .  Twelve d i f f e r e n t  modes o f  t r a n s p o r t  a r e  o p e r a t i n g  and 
compet ing f o r  l i m i t e d  space  on Bombays r o a d  sys tem.
1. Cars  7. Tempos
2.  T ax i s  8 . Rickshaws
3. Buses  9* S c o o te r s / M o t o r c y c l e s
4.  Trucks  10. Peda l^C yc les
5.  H andca r t s  11, B u l l o c k  C a r t s
6 . Wheeler  C a r t s  12. Tongas/Hack V i c t o r i a s
There i s  no e f f e c t i v e  s e g r e g a t i o n  th ro u g h  t r a f f i c  management of  
t h e s e  modes.  This  r e s u l t s  i n  d i s o r g a n i z e d  p l y i n g  of  v e h i c l e s .
I t  i s  a g a i n s t  t h i s  background t h a t  bus o p e r a t o r s  have to  p rov ide  
a s e r v i c e  t o  t h e i r  i n c r e a s i n g  number of  p a t r o n s .  The BEST 
a u t h o r i t y  m a i n t a i n  i n  o p e r a t i o n  94^ of  i t s  f l e e t  (BMRDA, I 98 I )  
which i s  a  h ig h  per formance  r a t e  f o r . a n y  l a r g e  c i t y  bus o p e r a t o r .  
London T r a n s p o r t  E x e c u t iv e  (1972, 26) comments t h a t  ' E f f o r t s  by 
BEST t o  keep  t h e  b u ses  on the  ro a d s  a re  s t r e n u o u s  and in g e n io u s  
i n  r e l a t i o n  t o  th e  o p e r a t i n g  e n v i ro n m e n t . '
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T a b l e  4 . 7  ( a )
COMLîUTER PERCEPTION OF CAUSES 
BUS DELAY
HIGH RARKIRG
1 -  Cars and l o r r i e s
UPPER MIDDLE RANKING
2 -  Taxi s
3 -  P e d e s t r i a n s
4 -  Rickshaws
LO\ÆR MIDDLE RAItKIHG
5 -  Buses
6 -  S c o o te r s / M o t o r c y c l e s
7 -  Cycles
LOW RAIVKING
8 -  Tongas
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Road c a p a c i t y  has  become h i g h l y  in a d e q u a te  t o  accommodate t h e  
t r a f f i c  t h a t  has  b u i l t  up over t h e  y e a r s .  With t h e  absence  of  
t r a f f i c  s e g r e g a t i o n  t h e  road  ne twork  ca.nnot p ro v id e  f o r  h ig h  
c a p a c i t y  movement. The World Bank i n  I 976 u n d e r to o k  an Urban 
T ra n s p o r t  P r o j e c t  f o r  d ev e lo p in g  th e  bus t r a n s p o r t  i n  Bombay.
A number o f  measures were proposed  w i th  the  aim o f :
1. Augmenting c a p a c i t y  by i n c r e a s i n g  f l e e t  s i z e .
2. E n s u r in g  o p t i m i z a t i o n  o f  bus o p e r a t i o n  by  i n c r e a s i n g  
t h e  u t i l i z a t i o n  of  buses  th ro u g h  r e m o d e l l i n g  o f  
s t r e e t  j u n c t i o n s
3 . Improving th e  h o u r l y  c a r r y i n g  c a p a c i t y  o f  the  
bus system
I n c r e a s i n g  th e  f l e e t  s i z e  a lone  would have o n ly  r ed u ce d  the  
p r e s e n t  c raw l  speed  of  t r a f f i c  and added to  t h e  b o t t l e n e c k s .
BEST a c c e p t e d  t h a t  o t h e r  measures a r e  e s s e n t i a l  i f  any improvements 
i n  bus s e r v i c e  a re  t o  be a c h i e v e d .
I t  i s  s i g n i f i c a n t  t h a t  IBRD had been  w i l l i n g  t o l o a n  a  s u b s t a n t i a l  
sum of  ^25 m i l l i o n  f o r  in v e s tm en t  in  c o n v e n t io n a l  p u b l i c  t r a n s p o r t  
modes when i n  o th e r  c i t i e s  i t  has  op ted  f o r  s m a l l e r  c a p a c i t y  
modes l i k e  m i n i - b u s e s  i n  Kuala Lumpur. This  b a s i c a l l y  r e f l e c t s  
t h e  n a t u r e  and c h a r a c t e r i s t i c s  o f  demand f o r  t r a n s p o r t  i n  Bombay. 
The long  te rm problems of  bus t r a n s p o r t  p r o v i s i o n  l i e s  i n  t h e  
ex tended  suburbs  as  t h e  p o p u l a t i o n  t r e n d s  i n d i c a t e .  F a i l u r e  of 
BEST t o  expand bus s e r v i c e s  where demand w a r r a n t s  w i l l  r e s u l t  i n  
supp ly  b e i n g  f i l l e d  i n  by r i ck sh aw s  or o t h e r  i n f o r m a l  modes.  The 
p r e - r e q u i s i t e  f o r  s u p p ly in g  bus s e r v i c e s  i s  t h e  need f o r  r o a d s .  
E a s t -w e s t  r o a d  l i n k s  i n  t h e  suburbs  a r e  e x t r e m e ly  poor .  BMC has 
p la nned  f o u r  e a s t - w e s t  c o n n e c to r s  i n  t h e  suburbs  b u t  none have 
been  com ple ted  t o  d a t e .  The p roposed  c o n n e c to r s  a r e :
1. S a n ta  Cruz -  Chembur l i n k
2. Andher i  -  Ghatkopar l i n k
3 . J o g es h w a r i  -  V i k h r o l i  l i n k
4 . Goregaon -  Mulund l i n k
The a v a i l a b i l i t y  of  t h e s e  r o u t e s  w i l l  g r e a t l y  i n c r e a s e  t h e  
a c c e s s i b i l i t y  and c o n n e c t i v i t y  of t h e  suburbs  which i s  a t  p r e s e n t  
e x t r e m e ly  po o r .  T h is  i s  r e f l e c t e d  i n  th e  r e s u l t s  of  t h e  su rv ey ,  
t h e t  i s  a n a l y s e d  n e x t .
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User  P e r c e p t i o n  of  bus s e r v i c e
A n a ly s i s  o f  commuter’ s p e r c e p t i o n  o f  th e  e x i s t i n g  bus s e r v i c e  i s  
shown i n  Table  4 . 8 .  I t  can be seen  t h a t  n e a r l y  ^0% of  t h o s e  
su rveyed  s a i d  t h a t  t h e  bus s e r v i c e  was ’ s a t i s f a c t o r y ’ and 32% 
tho u g h t  i t  was ’p o o r ’ . Over 10% of  the  r e s p o n d e n t s  cl a im ed 
t h a t  s e r v i c e s  were e x t r e m e ly  ’p o o r ’ and an ecrual p e r c e n ta g e  s a i d  
’good’ . I t  i s  i n t e r e s t i n g  t o  no te  t h a t  on ly  0.8% c la im ed th e  
bus  s e r v i c e  t o  be ’e x c e l l e n t ’ . The r e a s o n s  f o r  t h e  m a j o r i t y  of 
commuters ( 7 8 , 6%) s a y in g  the  s e r v i c e s  were p o o r - s a t i s f a c t o r y  
can be b e t t e r  a p p r e c i a t e d  i f  we a n a ly s e  how th e y  t h i n k  th e  bus 
s e r v i c e s  can be improved.  The long  w a i t i n g  t ime f o r  b o a r d i n g  a 
bus i s  r e f l e c t e d  i n  t h e  f a c t  t h a t  n e a r l y  30% of  commuters f e l t  
t h a t  bus s e r v i c e s  co u ld  be improved by more f r e q u e n t  s e r v i c e s  
(Table  4 . 9 ) .  Top p r i o r i t y  f o r  commuters seems t o  be f o r  more 
f r e q u e n t  s e r v i c e  f o l l o w e d  by more bus  r o u t e s  which 21% s t a t e d  
a s  b e i n g  im p o r t a n t  f o r  c o n t r i b u t i n g  to  improved bus s e r v i c e .
16% s a i d  b u s - t r a i n  c o n n e c t io n s  were needed and 14% s a i d  bus l a n es  
would h e l p  t o  improve bus  s e r v i c e s .  13% th o u g h t  t h a t  low bus 
f a r e s  were needed d e s p i t e  th e  f a r e s  b e i n g  w e l l  below o p e r a t i o n a l  
c o s t s .  In  t h e  absence  of  c o n c e s s i o n a l  monthly p a s s e s  a h i g h e r  p e r ­
cen t a g e  o f  bus u s e r  r e g a r d e d  f a r e s  as  an im p o r ta n t  f a c t o r .
The problem w i th  t h e  bus s e r v i c e  i s  no t  on ly  in a d eq u a te  coverage  
i n  th e  subu rbs  and hence l a c k  o f  a c c e s s i b i l i t y  bu t  a l s o  t h e  
ove rc row ding  and c o n g e s t i o n  ev id en ced  b;y th e  lo ng  w a i t i n g  t im es  
e x p e r i e n c e d .
On th e  q u e s t i o n  of  how bus s e r v i c e s  c , .a ld  be improved,  t h e  
w r i t t e n  answers  t o  t h e  a u t h o r s  q u e s t i o n n a i r e  f a l l  i n t o  f o u r  
major g ro u p s .
1. Commuters asked  f o r  th e  i n t r o d u c t i o n  of  more e x p re s s  
’ l i m i t e d  s t o p ’ b u s e s .  Th is  i n d i c a t e s  th e  poor t r a v e l  c o n d i t i o n s  
on th e  r a i l w a y  as w e l l  as  th e  overcrowded s t a t e  o f  b u s e s .  Express  
buses  can on ly  be c o n v e n i e n t l y  ru n  on long d i s t a n c e  r o u t e s .  Th is ,  
however,  c o n f l i c t s  w i th  th e  bus o p e r a t i n g  p o l i c y  of  a c t i n g  '  
p re d o m in a n t ly  as f e e d e r s  t o  the  r a i l w a y s .  I n t r o d u c t i o n  of  e x p re s s  
b u s es  where r a i l  t r a n s p o r t  i s  a v a i l a b l e  w i l l  r e s u l t  in  u n n e c e ss a ry  
c o m p e t i t i o n  be tween modes when i n  f a c t  t h e y  a r e  supposed t o  be
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Table  4 .8
User P e r c e p t i o n  o f  E x i s t i n g  Bus S e rv ic e
S e rv ic e  P e rc e n ta g e  o f  Commuters
E x t rem e ly  poor 10.5
Poor 32 .0
S a t i s f a c t o r y  46 .6
Good 10.2
E x c e l l e n t  0 .8
Source ; F i e l d  Survey,  J u l y  I 982 .
1 0 0 . 00%
171
Table  4 . 9
User p e r c e p t i o n  o f  p o s s i b l e  bus  s e r v i c e  improvement
Improvements P e r c e n ta g e  o f  commuters
Lower f a r e s  13.3
E x t r a  bus  s to p s  6.5
More bus  r o u t e s  20 .8
B e t t e r  bus  t r a i n  15»9
c o n n e c t io n s
More f r e q u e n t  29*7
S e r v ic e
S e p a r a t e  bus l a n e s  13 .8
Source ; F i e l d  Survey ,  J u l y  I 982 .
100 . 00%
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complementary t o  each o t h e r .
2.  Enforcement of  a  s t r i c t e r  queue system by s u p e r v i s i o n  a t  
bus s t o p s .  In  th e  absence  of  such  s u p e r v i s i o n  p a s s e n g e r s  
c o l l e c t  on c a r r i a g e w a y s  and t h i s  c r e a t e s  s e r i o u s  o b s t r u c t i o n  
t o  th e  f r e e  f low of t r a f f i c .  As a consequence ,  buse s  a re  
d e t a i n e d  and ru n n in g  t im e  i s  a d v e r s e l y  a f f e c t e d .  P e d e s t r i a n s  
were r a n k e d  as one of  t h e  major  cau s es  f o r  bus d e l a y  on r o a d s .
This  r e f l e c t s  t h e  poor w a i t i n g / l o a d i n g  c o n d i t i o n .  All  t h i s  i s  
t o  t h e  d i s a d v a n t a g e  of  t h e  commuters t h e m s e lv e s .  O r d e r l i n e s s  
i n  bus queues  can improve bus o p e r a t i o n  w i th o u t  any a d d i t i o n a l  
c o s t .
3. Commuters a l s o  t h o u g h t  t h a t  s e r v i c e s  cou ld  be improved by 
improvements i n  s t a f f  b e h a v io u r  and by th e  l a t t e r  g iv i n g  a more 
c o u r t e o u s  s e r v i c e  t o  i t s  p a s s e n g e r s .
4.  The problem of ’bunching* of  b u s e s  i s  a l s o  i m p o r t a n t .  Many 
commuters complained of  w a i t i n g  t i m e s  of  over 20 minu tes  d u r in g  • 
th e  peak p e r i o d  when in  f a c t  t h e  s ch ed u le d  headway was 5 m inu te s .
A t y p i c a l  com pla in t  wa.s t h a t  b u s e s  came t h r e e  a t  a  t ime fo l lo w ed  
by a gap o f  as  much as  h a l f  an h o u r .  P a s s e n g e r s  as  a  r e s u l t  
s u f f e r  from a t e m pora l  imbalance of  supp ly  and demand of  bus 
t r a n s p o r t .
In  f a c t ,  t h e  BEST a u t h o r i t i e s  p e n a l i z e  th e  d r i v e r s  f o r  e i t h e r  
b e i n g  b e h in d  schedu le  o r  ahead of  i t  and th e  d r i v e r s  a re  
encouraged  t o  keep to  t i m e t a b l e .  However, r o a d  t r a f f i c  c o n d i t i o n s  
o v e r r i d e  t h e  a b i l i t y  o f  d r i v e r s  t o  m a in t a i n  t i m i n g .
When asked  to  c a t e g o r i z e  how r e s p o n d e n t s  viewed t h e  p u b l i c  t r a n s p o r t  
s e r v i c e s  i n  G r e a t e r  Bombay as a whole,  th e  problem a r e a s  were 
h i g h l i g h t e d  (Table  4«10) .
69% of  t h o s e  su rveyed  s a i d  t h a t  t r a n s p o r t  s e r v i c e s  between 
Churchgate  and V i r a r  a r e  s a t i s f a c t o r y  and 21.5% s a i d  t h e y  were 
good.  89% s a i d  t h a t  s e r v i c e s  be tween V.T. and Kalyan were poor ,  
9 . 6% s a i d  s a t i s f a c t o r y  and on ly  1% s a i d  good.  Opin ions  e x p re s s e d  
were s t r o n g  and t h i s  r e f l e c t s  t h e  i r r e g u l a r  and u n r e l i a b l e  
s e r v i c e s  on C.R,
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66 .2 ^  s a i d  t h a t  t h e  s e r v i c e s  were poor  be tween E a s t  and West 
s u b u rb s .  Due to  th e  absence  of  r a i l  c o n n e c t i o n s ,  the  bu rden  
of  p r o v i d i n g  t r a n s p o r t  between t h e s e  a r e a s  f a l l s  t o t a l l y  on buses  
and w i th  t h e  l a c k  of  s u i t a b l e  r o a d  l i n k s  p r o v i d i n g  any type  
of  s e r v i c e  i s  i m p o s s i b l e ,
6 4 . 2% of  t h e  r e s p o n d e n t s  s a i d  t h a t  s e r v i c e s  w i t h i n  Bombay sou th  
were s a t i s f a c t o r y ,  1 7 . 5a" s a i d  the  s e r v i c e s  were poor and n e a r l y  
an equa l  number s a i d  t h e y  were good.
Most s t r o n g l y  c r i t i c a l  views were i n  th e  c a s e s  of  commuters 
hav ing  t o  use  t h e  s e r i o u s l y  in a d e q u a te  C.R, and th o s e  hav ing  to  
t r a v e l  be tw een  e a s t  and west  s u b u rb s .
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4 . 3  IWEORMAL MODES OF TRANSPORT
A means o f  u rban  t r a n s p o r t  t h a t  i s  w idesp read  i n  LDC c i t i e s  
com prises  what may v a r i o u s l y  be te rm ed  as  ' i n f o r m a l * ,  
' s p o n t a n e o u s * ,  *n o n - c o n v e n t i o n a l * or  p a r a t r a n s i t .  Modes 
such as  t h e  c y c l e  r i ck s h aw s  o f  C a l c u t t a  and Surabaya ,
I n d o n e s i a ,  a u t o - r i c k s h a w s  o f  Bombay, je epneys  o f  Manila and 
t h e  S i l o r  o f  N o r th e rn  T h a i l a n d  f a l l  i n t o  t h i s  c a t e g o r y .  These 
i n fo rm a l  modes a r e  b o th  l a b o u r - i n t e n s i v e  and low on c a p i t a l  
and t h e i r  im por tance  i n  many LDC c i t i e s  has  been  d e s c r i b e d  by 
Grava ( 1978 ) ,  P o u ra c r e  ( l979)»  Chand ( 1981 ) and S i l c o c k  ( 1981) .  
These a r e  p e r s o n a l i z e d  modes of  t r a n s p o r t  o f f e r i n g  a s e r v i c e  
which i s  i n t e r m e d i a t e  i n  te rms of  c o s t ,  comfor t  and 
conven ience  between t h a t  p ro v id ed  by th e  c o n v e n t io n a l  bus 
s e r v i c e  and th e  p r i v a t e  c a r .
At t h e  o u t s e t  i t  may seem t h a t  t h e r e  i s  a  l a r g e  v a r i e t y  o f  
modes t h a t  f a l l s  i n t o  t h i s  c a t e g o r y ,  t h i s  i s  p r i m a r i l y  because  
of  t h e  v a r i a t i o n s  i n  ' h a r d w a r e ' .  The ty p e s  of  s e r v i c e s  t h a t  
t h e s e  modes o f f e r  can be d i v i d e d  i n t o  two g ro u p s .
1. Those t h a t  o f f e r  a b u s - l i k e  s e r v i c e  vrith f i x e d  r o u t e s  
e . g .  M in i -b u s es  and j e e p n e y s .
2. Those t h a t  o f f e r  a  t a x i - l i k e  s e r v i c e  w i th  f l e x i b l e  
r o u t e s  e . g .  c y c l e  and a u t o - r i c k s h a w s .
These modes g e n e r a l l y  p ly  by inducem'ent and t h e i r  almost  
comple te  r o u t e  f l e x i b i l i t y  p r o v id e s  p a t r o n s  w i th  a 
d o o r - t o —door  s e r v i c e .
In fo rm a l  modes have been open to  w idesp read  c r i t i c i s m  and 
have been  looked  on w i th  c e n s u r e . B r i t t o n  (1977» 42) n o t e s  
t h a t  ' t h e  a t t i t u d e  o f  t r a n s p o r t  a u t h o r i t i e s  and t r a f f i c  
a d v i s o r s  i n  LDC c i t i e s  i s  by and l a r g e  one o f  im p a t i en ce  i f  
no t  n e a r l y  embarrassment w i th  such s e r v i c e s . . . t h e y  a re  o f t e n  
looked  a t  as  b e i n g  somewhat symptomatic of  t h e i r  
u nderdeve lopm en t* .  In  I n d i a ,  t h e  growth of  I n t e r m e d i a t e  
p u b l i c  t r a n s p o r t  i n d i c a t e s  n o t  o n ly  t h e  inadequacy  of  
c o n v e n t i o n a l  p u b l i c  t r a n s p o r t  f a c i l i t i e s  b u t  a l s o  r e f l e c t s  
t h e  i n h e r i t e d  r o a d  sys tem of u rban  s e t t l e m e n t s  where l a r g e r  
and f a s t e r  modes cannot  o p e r a t e  e f f i c i e n t l y  ( T ra n s p o r t  
P o l i c y  Committee,  I 9 80 ) .
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These modes a r e  seen  by t r a n s p o r t  p l a n n e r s  as  b e i n g  o f  
d e b a t e a b l e  v a lu e  e s p e c i a l l y  w i th  r e g a r d  t o  use  of  ro a d  s p ace .
They a r e  blamed f o r  b e i n g  th e  major  c o n t r i b u t o r  t o  c o n g e s t i o n  
and t r a f f i c  a c c i d e n t s  as  a consequence of  t h e i r  i r r e g u l a r  and 
i l l - d i s c i p l i n e d  o p e r a t i n g  p a t t e r n s .
In fo rm al  modes do,  n e v e r t h e l e s s ,  p l a y  an im p o r ta n t  r o l e  i n  the  
p e r s o n a l  m o b i l i t y  of  LDC i n h a b i t a n t s .  Convenience of  a c c e s s  
t o  p l a c e s  i s  t h e  most im por tan t  f a c t o r  f o r  t h e  u s e r s .  What 
mode t h e y  use  i s  of  minor conce rh .
G r e a t e r  Bombay does no t  have as v a r i e d  a range  of  in fo rm a l  
t r a n s p o r t  modes as some o th e r  I n d i a n  c i t i e s  or  f o r  t h a t  m a t t e r  
o th e r  LDC c i t i e s .
This  i s  m a in ly  because  of  the  w e l l  developed  s e r v i c e s  p ro v id ed  
by th e  c o n v e n t i o n a l  modes w i th  r e l a t i v e l y  good r a i l  and bus 
n e tw orks .  In  a d d i t i o n ,  the  u rban  form i s  such  t h a t  long 
n o r t h - s o u t h  d i s t a n c e s  cannot  be t r a v e r s e d  e f f i c i e n t l y  or  
s e r v i c e  s u p p l i e d  a d e q u a t e l y  by low c a p a c i t y  i n f o r m a l  modes.
In  Bombay, mass t r a n s p o r t  i s  found to  be more econom ical  and
I . P . T . , t h e r e f o r e ,  p l a y s  a s u p p o r t i n g  r o l e .  Buchanan ( I 98O, I 65) 
p o i n t s  ou t  t h a t  t a x i s  and r ick sh aw s  a re  no t  v e r y  s i g n i f i c a n t  as  
t h e y  acc o u n t  f o r  on ly  5% of a l l  p e r s o n  t r i p s .  P o u ra c re  (1979»
10 ) found  t h a t  ' t h e  d i f f e r e n c e s  i n  th e  r o l e  and l e v e l  o f  supp ly  
o f  I . P . T .  can be t r a c e d  more t o  l a n d  use c o n s t r a i n t s  r a t h e r  tha n  
any u n d e r l y i n g  t e c h n i c a l  or  economic f a c t o r s ' .  J u s t  o u t s i d e  
G r e a t e r  Bombay, bu t  w i t h i n  th e  Bombay M e t r o p o l i t a n  Region ,  a 
wider  v a r i e t y  of  I . P . T .  modes f l o u r i s h ,  i n c l u d i n g  tempos,  
c y c l e - r i c k s h a w s ,  a u t o - r i c k s h a w s ,  to n g a s  and t a x i s .  Th is  i s  
because  i n  th e  absence  of  an e f f i c i e n t  and r e l i a b l e  mass 
t r a n s p o r t  system commuters a re  f o r c e d  t o  depend upon th e s e  
forms of  t r a n s p o r t  (BMRDA, I 98 I ,  12 ) .
The t h r e e  p r i n c i p a l  t y p e s  of  i n f o r m a l  t r a n s p o r t  s e r v i c e s  i n  
Bombay a r e  a u t o - r i c k s h a w s ,  to n g a s  and th e  s a lo o n  c a r  t a x i .
/
A u to - r ick sh aw s  a re  a com bina t ion  o f  r i ck shaw  and t h e  m o to rc y c le .  
They o f f e r  a  t a x i - l i k e  s e r v i c e  w i th  f l e x i b l e  s c h e d u le s  and 
o p e r a t i o n a l  p a t t e r n s .
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Rickshaws a r e  no t  a l lo w e d  t o  p ly  on th e  two E xpress  Highways 
of  S a l s e t t e  I s l a n d  no r  on th e  ro a d s  sou th  of  Mahim Creek.  They 
have been  r e s t r i c t e d  t o  the  lower d e n s i t y  a r e a s  of  the  su b u rb s .
The s t r i n g e n t  ban on r ick sh aw s  i s  advan tageous  t o  a l l  t r a n s p o r t  
u s e r s  and o p e r a t o r s  as  the  ro a d s  on Bombay I s l a n d  a re  h e a v i l y  
c o n g e s te d  and th e  p r e s e n c e  of  r i ck sh aw s  would make th e  s i t u a t i o n  
more c h a o t i c  th a n  i t  i s  a t  p r e s e n t .  Even w i th  such r e s t r i c t i o n s  
on th e  a r e a  of  o p e r a t i o n  i t  was n o t e d  i n  C hap te r  4 .2  t h a t  
commuters p e r c e i v e  r i c k s h a w s  as b e i n g  a major  cause  of  bus  de lay  
and a s i g n i f i c a n t  c o n t r i b u t o r  t o  t r a f f i c  prob lems .
As a r e s u l t  o f  t h e i r  c o n f in e d  a r e a  of  o p e r a t i o n ,  r i ckshaw s  t e n d  
t o  a c t  as  f e e d e r s  t o  r e g u l a r  bus and r a i l  o p e r a t i o n s  and l o c a l  
d i s t r i b u t o r s  as  w e l l  as  s e r v i n g  i n t r a - s u b u r b  movement and s h o r t  
d i s t a n c e  i n t e r - s u b u r b  movement. They c a t e r  f o r  th e  u n s t r u c t u r e d  
and i r r e g u l a r  jo u rn e y s  o f  p a s s e n g e r s  as th e y  a r e  p a r t i c u l a r l y  
good f o r  s h o r t  d i s t a n c e  j o u r n e y s ,  and t a r i f f s  a r e  w e l l  below 
th o s e  o f  r e g u l a r  t a j c i - c a b s .  They a re  l o c a l l y  known a s ' m i n i ­
t a x i s  f o r  t h e  p o o r ' .  The p r i c e  i s  s e t  by t h e  l o c a l  a u t h o r i t i e s .
As of  J a n u a r y  1s t  1983,  the  c o s t  o f  t r a v e l l i n g  by r ick shaw  i s  
R s .2 . 0 0  f o r  t h e  f i r s t  1 .61 km and an a d d i t i o n a l  Rs.O.SO f o r  
e ve ry  a d d i t i o n a l  k i l o m e t r e  a f t e r .
The r e a s o n  f o r  t h e  w idesp read  p o p u l a r i t y  of  r i ck s h aw s  i n  th e  
suburbs  i n c l u d e :
1. The in a d eq u acy  o f  bus  s e r v i c e s .  Thi s  has  undoub ted ly  
encouraged  t h e i r  use and i n c r e a s e  i n  numbers.
2 . High a r e a  a c c e s s i b i l i t y  -  t h e y  c m  p e n e t r a t e  i n s i d e  narrow 
c o n v o lu te d  busy  s t r e e t s  and can n e g o t i a t e  narrow t o r t u o u s  l a n es  
and t h e r e b y  s e rv e  more r e a d i l y  a d i f f u s e  p a t t e r n  of  demand.
3. Lower o p e r a t i n g  c o s t s  when compared t o  t h e  c o n v e n t io n a l  bus .  
The o p e r a t i o n a l  p a t t e r n  of  r i c k s h a w s  i s  t h a t  t h e y  have f l e x i b i l i t y  
i n  r o u t e i n g  and s c h e d u l i n g  and in  s p i t e  o f  p i c k i n g  up and 
d ro p p in g  o f f  p a s s e n g e r s  a t  any p l a c e ,  t h e  e f f i c i e n c y  of l a r g e  
s c a l e  o p e r a t i o n  i s  m a in t a i n e d .  '
Although t h i s  mode i s  demand r e s p o n s i v e  to  cus tomer  need ,  the
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d r i v e r s  a r e  i n  no way o b l i g e d  t o  p rov ide  t h e  s e r v i c e  t h e y  o f f e r .  
The d r i v e r s  a r e  always  on th e  lo ok  out  f o r  r e t u r n  jo u rn e y  
c u s to m ers .  They commonly r e f u s e  t o  o f f e r  t h e  s e r v i c e  b e c a u s e  of 
th e  u n c e r t a i n t y  of  a  r e t u r n  f a r e .  P i g .  4 .7  shows th e  r a p i d  
i n c r e a s e  i n  th e  number of  a u t o - r i c k s h a w s  on S a l s e t t e  I s l a n d .  
There were on ly  142 r ick s h aw s  i n  1975-76 and to d a y  t h e r e  a r e  
over 1 , 6 0 0 . The i n c r e a s i n g  numbers which a r e  i n  use shows 
t h e i r  im por tance  i n  f i l l i n g  a gap i n  th e  o v e r a l l  t r a n s p o r t  
system of  Bombay.
Rickshaws and bu s es  c a t e r  f o r  e s s e n t i a l l y  d i f f e r e n t  t y p e s  of 
demand and d i f f e r e n t  groups  of  peop le  and as a  r e s u l t  a r e  not  
c o m p e t i t i v e  t o  a l a r g e  e x t e n t .  The c o s t  of  a r i ck s h aw  i s  s i x  
t im es  t h e  c o s t  of  an e q u i v a l e n t  bus jou rney  and so f o r  many 
i n h a b i t a n t s  in  Bombay i t  i s  f a r  beyond t h e i r  means.
S a lo o n - c a r  t a x i s  p ro v id e  the  a r c h e ty p e  t a x i  s e r v i c e .  They a re  
a l low ed  t o  p ly  a l l  over  G re a te r  Bombay (P o u r a c r e ,  I 98 I ,  26 ) .  
They a r e  a p o p u la r  means of  t r a n s p o r t  where d i s t a n c e s  t h a t  have 
t o  be c o v e re d  a re  f a i r l y  long .  They prove to  be ve ry  co n v en ien t  
and e f f i c i e n t  f o r  t h o s e  who can a f f o r d  them. The f a r e  s t r u c t u r e  
as of  J a n u a r y  1 s t  I 983 i s  R s .3 . 0 0  f o r  th e  f i r s t  1 .61 km. and 
R s . 1 .8 0  f o r  eve ry  a d d i t i o n a l  k i l o m e t r e .  Thi s  i s  r e l a t i v e l y  
expens ive  when compared w i th  o t h e r  modes. T a r i f f s  p e r  p a s s e n g e r  
k i l o m e t r e  f o r  t a x i s  a r e  t e n  t im es  t h a t  of  t h o s e  cha rged  by th e  
c o n v e n t i o n a l  bus  s e r v i c e  f o r  an eq u a l  jou rney  l e n g t h .
Por  s h o r t  jo u rn e y s  w i th  fo u r  peop le  t r a v e l l i n g  t o g e t h e r  a  t a x i  
works out  t o  be ch ea p e r  and a l s o  b e t t e r  i n  t e rm s  of  t i m e ,  c o s t ,  
comfor t  and co n v e n ie n c e .  Por l o n g e r  jou rn ey  l e n g t h s ,  t h e  t a x i  
becomes v e r y  expens ive  and beyond th e  means of  t h e  m asses .
Tax is  and b u s e s  compete f o r  d i f f e r e n t  m a rk e t s .  While bus  and 
t r a i n  s e r v i c e s  a re  c h a r a c t e r i z e d  by r e g u l a r  p a s s e n g e r  t r i p s  
w i th  b u s e s  c o n s t a n t l y  crowded t a x i  t r i p s  s e rve  t h e  i r r e g u l a r  
and spo n tan eo u s  demand of middle and h ig h  income t r a v e l l e r s  
who make maximum use of  them as a d i r e c t  s u b s t i t u t e  f o r  t h e  '  
p e r s o n a l  c a r .
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Fi g 4. 7
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With th e  i n t r o d u c t i o n  of  r i ck shaw s  and t h e i r  w idesp read  
a v a i l a b i l i t y  in  th e  suburbs  over t h e  p a s t  decade t h e r e  has  
been i n c r e a s i n g  c o m p e t i t i o n  be tween a u t o - r i c k s h a w s  and t a x i s  to  
a t t r a c t  p a s s e n g e r s .  Rickshaws p ro v id e  a s i m i l a r  f a s t ,  though 
l e s s  co m fo r t a b le  s e r v i c e  a t  a  much lower c o s t .
F i g .  4 .8  shows th e  i n c r e a s e  i n  t h e  number o f  t a x i - c a b s  i n
G re a te r  Bombay with  1 ,500 t a x i s  in  1951- 5 2 , t h e r e  a re  over
30,000 t a x i s  p l y i n g  to d a y  in  G r e a t e r  Bombay. According t o  the
Deputy P o l i c e  Commissioner,  Mr P h s r i c h a ,  Bombay has  th e  h i g h e s t
number o f  t a x i s  i n  t h e  world f o r  a c i t y  of  i t s  s i z e .  There i s
one t a x i  t o  every  250 peop le .  Th is  i s  an e x c e p t i o n a l l y  h igh
f i g u r e  c o n s i d e r i n g  t h e  soc io -economic  s t a t u s  o f  the  m a j o r i t y
of i n h a b i t a n t s .  This  has  two i m p l i c a t i o n s  f o r  Bombay, 
f o r
1 , Tax is  w a i t / p a s s e n g e r s  on c a r r i a g e w a y s ,  t h e r e b y  d e c r e a s i n g  
ro ad  c a p a c i t y .
2.  An e f f i c i e n t  s e r v i c e  i s  not  p rov ided  to  a l l  pa s sen g e r s  
s in c e  many t a x i  d r i v e r s  r e f u s e  s h o r t  d i s t a n c e  p a s s e n g e r s  
as t h e y  a re  c o n s t a n t l y  i n  s e a r c h  o f  long d i s t a n c e  ones .
D esp i te  t h i s ,  t h e r e  i s  s t i l l  a g r e a t  demand f o r  t a x i s  and i t  i s  
a  growth a r e a  i n  s p i t e  of  th e  two drawbacks ment ioned above.
There i s  scope to  f u r t h e r  th e  advan tages  o f  r i ck shaw s  and  t a x i ­
cabs i n  Bombay, t h ro u g h  i n t e g r a t i o n  w i th  th e  p u b l i c  t r a n s p o r t  
modes.
Tongas (h o rse -d raw n  c a r r i a g e )  i n  Bombay a r e  more remnants  of  a 
p a s t  e r a  t h a n  a v i t a l  mode i n  t h e  p r e s e n t  t r a n s p o r t  system.  The 
number i n  o p e r a t i o n  i s  on t h e  d e c l i n e  and th e  a t t i t u d e  of  the  
a u t h o r i t i e s  i s  t o  r e g u l a t e  them out  of  e x i s t e n c e  and to  t h i s  
end no more l i c e n c e s  a r e  now i s s u e d .  The i r  numbers have
dropped d r a s t i c a l l y  from 1,600  i n  1970 t o  on ly  315 today
(BMRDA, 1981 ) .  They a r e  r e s t r i c t e d  to  p ly  on ly  in  c e r t a i n  
a r e a s  and a t  c e r t a i n  t i m e s .  Tongas a re  a l low ed  in  th e  a r e a  
sou th  of  Marine Lines  s t a t i o n  to  Nariman P o in t  and in  the
/
i n d igenous  core  a r e a .  With t h e i r  l i m i t e d  c a p a c i t y  and slow 
speeds  t h e y  a re  used  p redom inan t ly  f o r  c a s u a l  t r a v e l  where 
t ime i s  no t  an im p o r ta n t  f a c t o r .  The s lowness  of  t h i s  mode i s
used  to  i t s  advantage  as  c o s t  may sometimes be more th a n  t h a t
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of a t a x i  r i d e  f o r  t h e  same jou rn ey  l e n g th .
The c o s t  of  t r a v e l  on tongas  i s  no t  r e g u l a t e d  by th e  l o c a l  
a u t h o r i t y  b u t  a t  t h e  d i s c r e t i o n  of  th e  owner who can charge 
what he d e s i r e s  and what th e  t r a f f i c  w i l l  b e a r .
Hack V i c t o r i a s  were no t  p e r c e iv e d  as a major cause  of t r a f f i c  
problems or  bus d e l a y s .  This  may be due t o  t h e i r  l i m i t e d  use 
b o th  t e m p o r a l l y  and s p a t i a l l y  and t h e i r  low numbers or perhaps  
because  o f  th e  n o s t a l g i c  f e e l i n g  Bombayites have towards 
t h i s  mode.
By t h e i r  v e ry  n a t u r e  i t  i s  almost  im poss ib le  to  cruantify t h e  
o v e r a l l  c o n t r i b u t i o n  o f  such modes as th e y  have been l i t t l e  
s t u d i e d  and t h e i r  r o l e  i s  no t  f u l l y  unde r s to o d  and i s  even 
i n  d i s p u t e .  Some t h i n k  they  have a p o s i t i v e  r o l e  to  p la y  
while  o t h e r s  b e l i e v e  t h a t  th e y  a re  an impediment to  p r o g r e s s  
( J a i n ,  1969» Ch. 12) .  N e v e r t h e l e s s ,  wha tever  school  of thought 
one may b e lo n g  t o ,  i t  cannot  be doubted t h a t  th e y  perform a 
v e ry  im p o r ta n t  f u n c t i o n  in  f i l l i n g  ' g a p s '  which co n v e n t io n a l  
modes e i t h e r  do not  or cannot  p rov ide  f o r  a d e q u a te l y .  Each 
mode has  u s e f u l  c h a r a c t e r i s t i c s  and c a p a b i l i t i e s .
In  Bombay, th e  d i f f e r e n t  modes of  t r a n s p o r t ,  b o th  c o n v e n t io n a l  
and in f o r m a l  a re  g e n e r a l l y  complementary t o  r a t h e r  th a n  f i e r c e l y  
c o m p e t i t i v e  w i th  each  o th e r  as  th e y  t e n d  to  c a t e r  f o r  d i f f e r e n t  
groups  of  peop le  and d i f f e r e n t  jownney l e n g t h s .  The q u e s t i o n  i s  
n o t ,  t h e r e f o r e ,  whether  or n o t  t o  have such in fo rm a l  modes bu t  
i d e n t i f y i n g  t h e i r  p r e c i s e  r o l e ,  t h e  p l a c e s  where th e y  a re  
needed and t h e  b e s t  t e ch n o lo g y  t o  adôp t .
Walking i s  th e  most conven ien t  and f l e x i b l e  method of  co v e r in g  
s h o r t  d i s t a n c e s  and i t  i s  of  prime impor tance  i n  most LDC c i t i e s  
Hil lman  ( 1980) c a l l s  walk ing  ' t h e  most n e g l e c t e d  form of 
t r a n s p o r t '  and t h i s  i s  ve ry  c o r r e c t .  Surveys c a r r i e d  out  by 
Ramachandran ( l9 7 7 )  show t h a t  f o r  most a c t i v i t i e s  Bombayites 
would p r e f e r  t o  walk .  /
I t  i s  e v i d e n t  from Table 4 .11  t h a t  f o r  s i x  of  th e  e i g h t  
a c t i v i t i e s  t h e - p r e s e n t  and p r e f e r r e d  mode was walk ing .  I t  i s  
p r i m a r i l y  w i th  r e g a r d  t o  t r a v e l  t o  work p la c e  t h a t  d i f f e r e n t
1 8 2
T a b l e  4 . 1 1
O f  w a l k i n g  a s  a mode  o f  t r a v e l
t o  v a r i o u s a c t i v i t i e s
A c t i v i t i e s P r e s e n t
( ^ )
P r e f e r r e d
To w o r k 3 6 4 3
To s c h o o l 50 51
To m a r k e t 9 4 90
S h o p p i n g 8 4 85
M e d i c a l 8 6 8 8
R e c r e a t i o n 69 7 4
To r a i l  s t a t i o n 8 2 8 2
To b u s  s t o p 9 5 9 3
S o u r c e  : RAMACHANDRAN, P . , H o u s i n g  S i t u a t i o n  i n  G r e a t e r  B o m b a y .
S o m a i y a ,  T a t a  I n s t i t u t e  o f  S o c i a l  S c i e n c e s ,  B o m b a y ,  
1 9 7 7 ,  p .  5 2 .
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modes were u sed .  Thi s  i s  p r i m a r i l y  because  of  th e  d i s t a n c e s  
in v o lv e d .  This  has or  shou ld  have c o n s i d e r a b l e  i m p l i c a t i o n s  
w ith  r e g a r d  to  land  use and t r a n s p o r t  p l a n n in g .  Bombayites 
show t h e i r  p r e f e r e n c e  f o r  hav ing  a c t i v i t i e s  l o c a t e d  w i t h i n  
w alk ing  d i s t a n c e  of  t h e i r  r e s i d e n c e .  However, i n  view of  t h e  
d i s t a n c e s  which can be c o n v e n i e n t l y  covered  on f o o t  a c c e s s  by 
w alk ing  i n v o l v e s  p ro x im i ty  to  th e  a c t i v i t i e s  one wishes  t o  r e a c h .
Walking i s  th e  a c c e p te d  mode of  t r a n s p o r t  f o r  a  wide v a r i e t y  of  
p r i n c i p l e  t r i p s  g e n e r a t e d .  For many of th e  i n h a b i t a n t s  f o r  
much of t h e  t ime t h e r e  may be no o t h e r  a l t e r n a t i v e .
In  Bombay, due t o  t h e  long  d i s t a n c e s  in v o lv e d  i n  many e s s e n t i a l  
jo u rn ey s  t h e  number which can be walked i s  r educed .  N e v e r t h e l e s s ,  
many c i t i z e n s  do depend upon w a lk ing  f o r  t h e i r  p e r s o n a l  t r a n s p o r t .
While i n  sm al l  and medium s i z e d  u rban  a r e a s ,  w alk ing  i s  th e  
prime mode of  t r a n s p o r t ,  i n  l a r g e  m e t r o p o l i t a n  a r e a s  i t  
a d d i t i o n a l l y  forms an im p o r tan t  i n t e r f a c e  be tween d i f f e r e n t  
t r a n s p o r t  modes (Kodak, I 98O, 2 0 ) .  A l a r g e  number of  
commuters choose to  do many of t h e i r  s h o r t  t r i p s  by walk ing  
r a t h e r  t h a n  w a i t  in  long  queues a t  bus s t o p s .  The walk mode 
has  been  d e p r iv e d  of  i t s  sha re  of  ' r o a d '  space due t o  t h e  b i a s  
i n  t r a n s p o r t  p la n n in g  i n  f avou r  of  m o to r ized  v e h i c l e s .
The WiIbur Smiths Repor t  of 1963 was a case  i n  p o i n t ,  i n  which 
r o a d  exp an s io n  and improvement schemes were en v i sag e d  w i th  no 
a t t e n t i o n  a t  a l l  g iv e n  t o  th e  p l i g h t  o f  t h e  p e d e s t r i a n .
Walking i s  f r a u g h t  w i th  i t s  ovm problems of  in a d eq u a te  c o n d i t i o n s .  
P e d e s t r i a n s  a re  seldom f r e e  from n o i s e ,  c o n g e s t i o n ,  fumes and 
i n t i m i d a t i o n  by v e h i c l e s  w i th  r e a l  danger of  i n j u r y .  P e d e s t r i a n ' s  
own r o u t e s ,  the  pavements ,  a r e  f r e q u e n t l y  f i l l e d  by o th e r  
a c t i v i t i e s  which slow t h e i r  p r o g r e s s  or f o r c e  them on t o  t h e  
r o a d s .  Th is  w i l l  be d i s c u s s e d  a t  some l e n g t h  i n  Chapter  
as  w i l l  t h e  p l a n s  f o r  p e d e s t r i a n i z a t i o n  o f  some r o u t e s  t o  make 
w a lk ing  b o th  more c onven ien t  and s a f e r .
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4 . 4  ROLF OF THE MOTOR CAR
Large t h i r d  world  c i t i e s  a re  p lagued  not  on ly  w i th  r a p i d  
i n c r e a s e  i n  p o p u l a t i o n ,  bu t  over t h e  p a s t  decade and a h a l f ,  
by a huge grovrth i n  c a r  ownership l e v e l s  (IBRD, I 976 , l ) .
Car ow nersh ip  i s  by no means as  u b i q u i t o u s  as i n  DC s 
e s p e c i a l l y  Nor th  America,  and i n  LDC s ca r  ownership te n d s  t o  
be c o n c e n t r a t e d  i n  a few l a rg e  c i t i e s .  For example,  Owen 
( 1973 , 6) e s t i m a t e d  t h a t  Bombay has  1 .1^  of  the  In d ia n  N a t i o n a l  
p o p u l a t i o n  bu t  had 1 4 .5a  o f  the  c a r s .  In Bombay, ca r  ownership 
l e v e l s  a r e  i n c r e a s i n g  bu t  so i s  t h e  p u b l i c  t r a n s p o r t  p a t ro n a g e .  
The i n c r e a s e  i n  ca r  ownership has  a f f e c t e d  l i t t l e  the  p o p u la t i o n  
dependent  on p u b l i c  t r a n s p o r t  (IBRD, 1975).  This  i s  i n  sharp  
c o n t r a s t  w i th  DC c i t i e s ,  where growth in  ca r  ownership 
i n v a r i a b l y  r e s u l t s  i n  a s im u l tan e o u s  and o f t e n  dramat ic  d e c l in e  
i n  p u b l i c  t r a n s p o r t  demand. The d i f f e r e n c e  i n  LDC c i t i e s  
(Owen, 1973 ) i s  t h a t  t h e r e  i s  a v e r y  l a rg e  and u s u a l l y  r a p i d l y  
growing r e s e r v o i r  of  demand f o r  p u b l i c  t r a n s p o r t  from the  poor 
members of  t h e  urban  community who c u r r e n t l y  walk or  use o th e r  
modes.
F i g ,  4 .9  shows the  s t e a d y  bu t  r a p i d  in c r e a s e  a f t e r  I 966 i n  the  
number of  p r i v a t e  c a r s .  Given t h e  inadequacy  of  th e  ro a d  system 
even sma.ll a b s o lu t e  i n c r e a s e s  i n  c a r  numbers can add g r e a t l y  
t o  t h e  l e v e l s  of c o n g e s t i o n  e x p e r i e n c e d  th ro u g h o u t  th e  day. 
Today, t h e r e  a re  1 .3  c a r s  to  ICO people i n  Bombay. Ownership 
i s ,  no t  s u r p r i s i n g l y ,  con f ine d  t o  h ig h e r  income l e v e l  g roups .
The im por tance  of  th e  motor c a r  i n  LDC s as  a c o n t r i b u t o r  to  
c o n g e s t i o n  i s  p o s s i b l y  l e s s  obvious  bu t  may in  f a c t  be j u s t  as 
g r e a t  as  i n  DC s .  IBRD (1975» 17) s t a t e d  c o r r e c t l y  t h a t  ' even  
where p r i v a t e  au tom ob i le s  a re  only  a smal l  p a r t  of  t r a f f i c  i t  
cannot  be assumed t h a t  t h e i r  r o l e  i n  c o n g e s t i o n  i s  s m a l l ' .
From th e  modal s p l i t  c h a r a c t e r i s t i c s  a n a ly s e d  i n  Chapter  3 .4 ,  
i t  was found  t h a t  t h e  c a r  i s  u sed  f o r  only  10^ of  a l l  t r i p s .  
There a r e  no f i rm  f i g u r e s  on what a c t i v i t y  ty p e s  the  c a r  i s   ^
u sed  f o r ,  b u t  o v e r a l l  i t  i s  a  sm a l l  f r a c t i o n  as  compared t o  
th o s e  c a r r i e d  by bus and t r a i n .
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Voorhees ( 1980) u n d e r to o k  a survey  on motor c a r  usage and i t s  
problems in  Bombay as p a r t  of  a T ra n s p o r t  Systems Management 
(TSM) s t u d y .  The f i n d i n g s  showed t h a t  i t  i s  i n  the  c e n t r a l  
a r e a  -  CBB, where c a r  usage causes  the  most problems.  I t  was 
found t h a t  d u r in g  th e  peak h o u r s ,  t h e  number of  c a r s  e n t e r i n g  
th e  CBD i s  more or  l e s s  c o n s t a n t .  The ve ry  f l a t  peak f o r  
jo u r n e y - t o - w o r k  by c a r  and f o r  o t h e r  purposes  i s  ev id e n t  from 
the  p ro p e r  t i o n  of  t o t a l  ca r  borne  jo u rneys  e n t e r i n g  th e  CED. 
Table 4 .1 2  shows t h a t  t h e r e  i s  a . g r a d u a l  i n c r e a s e  i n  the  
number of  c a r s  e n t e r i n g  th e  CBD r a t h e r  than  a sudden peaked 
p a t t e r n .  However, th e  h i g h e s t  f low  does occur between 1000 -  
1100 h o u r s .  Table 4 .1 3  shows t h e  d i s t r i b u t i o n  of  ca r  t r i p s  
w i th i n  t h e  c e n t r a l  a r e a ,  wards A t o  D, I t  can be seen t h a t  
CED o r i e n t e d  ca r  t r i p s  a re  d e s t i n e d  f o r  ward A. Large p a r t s  
of wards 'B '  and 'C'  a t t r a c t  ve ry  l i t t l e  t r a f f i c .  This  i s  
b e c a u s e ,  t h e s e  two wards are  u n a t t r a c t i v e  t o  m o t o r i s t s .  The 
knowledge of  t h e  l o c a l  i n h a b i t a n t s  t h a t  t h i s  a r e a  i s  c o n s t a n t l y  • 
co n g es te d  by t r a f f i c ,  b o th  m o to r i z e d  and non -m oto r ized  modes, 
d e t e r s  c a r  owners from e n t e r i n g  th e  a r e a  i f  t h e y  can avo id  i t .  
D esp i te  t h e  poor c o n d i t i o n s  on t h e  roads  w i t h i n  t h i s  a r e a ,  455^  
of  c a r  t r i p s  o r i g i n a t e  from the  n o r t h  and w i thou t  an a l t e r n a t i v e  
r o u t e  t h e y  have to  use th e  a r t e r i a l  roads  t h a t  t r a v e r s e  th rough  
wards 'B ’ , *C' and ' D ' .  I t  was found  in  th e  s tu d y  t h a t  a major 
problem i s  caused  by s t a t i o n a r y  and parked  c a r s .  Voorhees 
( 1980 , 227 ) e s t i m a t e d  t h a t  o n - s t r e e t  p a rk in g  i s  used  by 51^  of 
v e h i c l e s  i n  t h e  c e n t r a l  a r e a .  I n  ward ’A ' , 46/0 of  p a rk in g  was 
long te rm p a r k in g  im ply ing  t h a t  t h e s e  c a r s  were used  f o r  
jo u r n e y - t o - w o r k  p u rp o s e s .  I t  was e s t i m a t e d  t h a t  only 9^ were 
s h o r t - t e r m  p a rk in g  which was used  ma in ly  by shoppers .  In  an 
e a r l i e r  s tu d y  c a r r i e d  out  by BMC, 66^ of  work t r i p  by c a r s  to  
th e  c e n t r a l  a r e a  parked  o n - s t r e e t .  In  ward ^A* a l o n e ,  t h i s  
f i g u r e  r i s e s  to  85a". When p a rk in g  space demand and supply  a re  
seen  t o g e t h e r ,  the  d i s p a r i t y  becomes a p p a r e n t .  F ig .  4 .10 shows 
the  p a r k i n g  supply  i n  th e  c e n t r a l  a r e a .  The number of p a rk in g  
spaces  i n  d i s t r i c t  3 o f  ward A i s  on ly  3-4 spaces  per  1000 sg.  
m e t r e s .  In  d i s t r i c t  4t  over 6 s p aces  per  1000 sg .  metres  a re  
a v a i l a b l e  and in  d i s t r i c t  5, t h e r e  a re  l e s s  t h a n  3 spaces  per
1 8 7
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DISTRIBUTION OF CAR TRIPS
WITHIN THE CBD
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South o f  CBD
%
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Nor th  o f  CBD
%
T o ta l
Ward A ( p a r t ) 23 45 68
Ward B 1 6 7
Ward C 4 10 14
Ward D ( p a r t ) 3 8 11
TOTAL 30 70 100
Source : VOORHEES 
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1000 sq .  m e t r e s .  The a v a i l a b l e  space i s  much l e s s  t h a n  t h e  
demand r e s u l t i n g  co n s e q u e n t ly  in  a h igh  p e rc e n ta g e  of  
o n - s t r e e t  p a rk in g .  The a v a i l a b i l i t y  of  f r e e  o n - s t r e e t  p a rk in g  
in  th e  c e n t r a l  a r e a  acc o u n ts  f o r  t h e  h igh  p e rc e n ta g e  o f  o n - s t r e e t  
p a rk in g .  Whereas i n  o t h e r  l a rg e  c i t i e s  a  charge  i s  made f o r  
p a rk in g  which d i s c o u r a g e s  long te rm p a rk in g ;  t h e  absence  of  
any type  of  f e e  by m e te r s  or  o th e rw is e  has l e d  t o  the  p r o l i f e r a ­
t i o n  of  o n - s t r e e t  p a r k in g .  The s im p l e s t  remedy appea rs  t o  be 
t h e  bann ing  of  f r e e  p a r k in g  which i s  a heavy burden  on th e  c i t y  
e s p e c i a l l y  i n  the  c e n t r a l  a r e a .  Ruth ( I 967) and Owen (1973) 
b o th  ag ree  t h r t  p a r k in g  charges  shou ld  r e f l e c t  t h e  c o s t  of 
p a rk in g  and c o s t s  i n c u r r e d  by peak hour d r i v i n g .  D i s t r i c t s  
9 , 10,11  and 12 a l l  ha.ve over s i x  spaces  per  1000 sq .  m e t r e s .
The re m a in in g  d i s t r i c t s  have between t h r e e  to  f i v e  spaces  
e x c e p t i n g  d i s t r i c t  16 which has  l e s s  than  t h r e e  spaces  pe r  
1000 sq .  m e t r e s .  Voorhees ( 198O) p o i n t s  out t h a t  a r e d r e s s  
i n  th e  imbalance be tween l o c a t i o n  of  supply  and demand i s  
needed.  In  ward A, t h e r e  i s  a c l e a r  d e f i c i t  i n  o f f - s t r e e t  
p a r k in g .  K u l t i - s t o r e y  ca r  pa rk s  have been  proposed  i n  ward ’A’ 
a t  Horniman C i r c l e  and a t  Nariman P o i n t ,  bu t  t h e y  have been 
opposed by l o c a l  c o u n c i l l o r s  and th e  scheme has  been s h e lv e d .
As a r e s u l t ,  c a r  commuters co n t in u e  to  use o n - s t r e e t  p a r k in g ,  
t h e r e b y ,  r e d u c i n g  o v e r a l l  ro ad  space  and c r e a t i n g  innumerab le  
problems.  Road space i s .  p a r t i c u l a r l y  b a d l y  used  where o n - s t r e e t  
pa rk in g  and s t r e e t  t r a d i n g  a re  a l low ed  to  deve lop  i n  p ro x im i ty .  
Many ca r r i a g e w a y s  have t h e i r  v e h i c l e  c a r r y i n g  c a p a c i t y  reduced  
by 30- 70^  (Voorhees ,  I 98O, I I 6 ) ,  due t o  t h e  p re sence  of  
i l l e g a l l y  parked  v e h i c l e s  and o t h e r  o b s t r u c t i o n s .  While 
ca r r i a g e w a y s  d i s p l a y  adequa te  w id th  of  f o u r  l a n e s ,  on ly  two 
a r e ,  i n  p r a c t i c e ,  a v a i l a b l e  f o r  moving t r a f f i c  i n c l u d i n g  buses  
which have t o  s to p  f o r  p a s s e n g e r s .  A comprehensive p a r k in g  
programme i s  needed which must i n c lu d e  p a rk in g  a r e a s  i n  th e  
c e n t r a l  d i s t r i c t .
Under t h e  development c o n t r o l  r u l e s  s e t  by BMC, d e f i n i t e  ^
numbers of  p a rk in g  spaces  a re  i n s i s t e d  upon f o r  a l l  new 
commercial  and i n d u s t r i a l  e s t a b l i s h m e n t s  and h ig h  income
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r e s i d e n t i a l  zones i n  o rd e r  t o  p rov ide  as much o f f - s t r e e t  
p a rk in g  as p o s s i b l e .
Voorhees ( 1980) conclude  in  t h e i r  r e p o r t  t h a t  'management of  
t r a f f i c  l e v e l s  must be c o n c e n t r a t e d  on the  p r i v a t e  c a r ' .  The 
number of  motor c a r s  on roads  i s  r a p i d l y  growing and w i thou t  
any modal p r i o r i t y  schemes,  c a r s  to d a y  a re  g e t t i n g  a g r o s s l y  
d i s p r o p o r t i o n a t e  sha re  of  a v a i l a b l e  ro ad  space  in  r e l a t i o n  
t o  p a s s e n g e r s  moved.
R e s t r a i n t  on some of  t h e  t r i p s  th rough  p a rk in g  c o n t r o l s  would
reduce  t r a f f i c  l e v e l s  on busy a r t e r i a l s  e s p e c i a l l y  the
co n g es te d  wards of  'B '  and ' C .  T r a f f i c  r e s t r a i n t  th rough
p e rk in g  c o n t r o l s  was more d e s i r a b l e  f o r  Bombay's c o n d i t i o n s
th a n  t r a f f i c  r e s t r i c t i o n s .  P a rk in g  c o n t r o l  i s  a v a l u a b le
r e s t r a i n t  measure s i n c e  a u t h o r i t i e s  can c o n t r o l  the  amount of
p a rk in g  s u pp ly  by d u r a t i o n  and t ime of  day ( f o r  o th e r  measures,
r e f .  Thomson, 1972, Roth ,  I 967 ) .  Owen (1973,  2 4 ) p o i n t s  out
t h a t  g iv e n  th e  p r e s e n t  s t a t e  of  t r a n s p o r t  t e c h n o lo g y  i t  must
be concluded'  t h a t  t h e  au tomotive  r e v o l u t i o n  i s  i r r e v e r s i b l e
and the  q u e s t i o n  posed f o r  LDC s i s  how to  ac h i e v e  th e  most
ad van tages  from th e  c a r  while r e d u c i n g  i t s  unwanted s id e  e f f e c t s .
A p r o p o s a l  put  fo rw ard  by B h a t t a c h a j e a  (1973, 6) went t o  the
e x t e n t  of  a d v o c a t in g  a c a r  f r e e  zone from Colaba t o  Mahim, t h a t
i s ,  the  whole of  Bombay I s l a n d .  He f e l t  t h a t  t h e  ca r  had  no
%
u s e f u l n e s s  i n  crowded conges ted  c i t y  a r e a s  and t h a t  t h i s  mode 
cou ld  be pu t  t o ' b e t t e r  use i n  t h e  s u b u r b s . There are  
adv an tag es  t o  be g a in ed  from t h e  motor c a r ,  b u t  t h e  c o n f l i c t  
between c i t i e s  and c a r s  c r e a t e  major  problems .  Cars seem to  be 
c o n c e n t r a t e d  i n  th e  c i t y  where th e  d e n s i t y  i s  a l s o  h ig h .  More 
r e c e n t l y ,  Adams ( 198I )  has im p l ie d  t h a t  . i t  would be unwise f o r  
LDCs to  f o l l o w  the  p r e c e d e n t  of  DCs i n  which t h e  ca r  g r a d u a l l y  
becomes t h e  c o n t r o l l i n g  f a c t o r .
LDC c i t i e s ,  e s p e c i a l l y  Bombay, a r e  not  i n  a p o s i t i o n  t o  c a t e r  
f o r  th e  c a r  e i t h e r  e n v i ro n m e n ta l ly  or  ec o n o m ic a l ly .  I t  i s  no/ 
doubt  a s t a t u s  symbol and a s ig n  of  p r e s t i g e  o f  th o s e  who be long  
t o  th e  upper  ech e lo n s  of  s o c i e t y ,  bu t  i n  Bombay, r a i l  t r a n s p o r t  
i s  a much more e f f i c i e n t  mode from a l l  p o i n t s  of  view excep t  
s e l f  i n t e r e s t  f o r  t h e  few.
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5.1 THE GENERAL PROBLEMS
The t r a n s p o r t  problems of  Bombay a re  i n h e r e n t  in  t h e  ve ry  
geography and p h y s i c a l  c h a r a c t e r i s t i c s  of  the  c i t y .  The 
problems t h a t  suburban  r a i l  o p e r a t o r s  and u s e r s  f a c e d  were 
examined in  d e t a i l  i n  p r e v io u s  c h a p t e r s .  This  s e c t i o n  w i l l  
c o n c e n t r a t e  on t h e  causes  o f  th e  r o a d  t r a f f i c  problems in  
Bombay.
The r o a d  ne tw ork ,  e s p e c i a l l y  on Bombay I s l a n d  i s  unab le  to  
cope w i th  t h e  unp lanned  and u n a n t i c i p a t e d  grovrth in  t r a f f i c  
which has  t a k e n  p la c e  s in c e  independence .  This  has  l e d  t o  
c h r o n ic  problems on th e  ro a d s  and th e  c r e a t i o n  o f  s e r i o u s  
b o t t l e n e c k s  a l l  around th e  c i t y .  There i s  a s t r o n g  
t e m p t a t i o n  to  t h i n k  o f  s o l u t i o n s  i n  t e rm s  of  a d d i t i o n s  to  
e x i s t i n g  c a p a c i t y  r a t h e r  t h a n  improvements i n  th e  u t i l i z a t i o n  
o f  e x i s t i n g  c a p a c i t y .  Moreover widening  ca r r i agew ays  and 
b u i l d i n g  ro a d s  w i l l  no t  n e c e s s a r i l y  s o lv e  and cou ld  ag g rava te  
problems which i n  f a c t  a r i s e  from con fused  c o n d i t i o n s  
r e s u l t i n g  from compet ing  modes and th e  u n c o n t r o l l e d  p r e s s u r e  
o f  p e d e s t r i a n s .  The o c c u p a t io n  o f  ca r r i ag ew ay s  by parked  
v e h i c l e s ,  hawkers and p e d e s t r i a n s  compels t h e  use o f  on ly  a 
f r a c t i o n  o f  t h e  e x i s t i n g  r o a d  space i s  an example o f  wrongly 
u s e d  and n o t  i n a d e q u a te  c a p a c i t y .
P e d e s t r i a n s  a r e  a major component o f  t h e  t r a n s p o r t  system in  
Bombay. They p redom ina te ,  y e t  t h e  c o n d i t i o n s  f o r  them are- 
a p p a l l i n g .  Walking i s  haza rdous  and c l e a r l y  d i f f i c u l t .  
F o o tp a t h  c o n d i t i o n s  a re  n o t  unifo rm th ro u g h o u t  th e  c i t y .
Table  5*1 shows th e  r e s u l t s  o f  the  s u rvey  i n  which the  
p e d e s t r i a n s '  views o f  th e  c o n d i t i o n ,  s t a n d a r d  and maintenance  
o f  f o o t p a t h s  i n  t h e i r  c i t y  were examined.  N ear ly  50^  o f  th e  
r e s p o n d e n t s  s a i d  t h a t  th e  c o n d i t i o n s  were ex t rem ely  bad ,  33% 
s a i d  bad ,  15% s a i d  th e y  were s a t i s f a c t o r y  and o n ly  1.6% s a i d  
good.  T h e r e f o r e ,  i t  can be seen  t h a t  an overwhelming m a j o r i t y  
o f  t h o s e  su rv ey ed ,  83% p e r c e i v e d  f o o t p a t h  c o n d i t i o n s  as b e in g  , 
bad  -  e x t re m e ly  bad .  Where f o o t p a t h s  a r e  p ro v id e d  th e y  are  
o c c u p ie d  by hawkers and s q u a t t e r s .
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T a b l e  5 . 1
P e d e s t r i a n s '  Views 
Of th e  c o n d i t i o n  s t a n d a r d  and maintenance 
Of f o o t p a t h s
C o n d i t io n  s t a n d a r d  
and main tenance  
_ Of f o o t p a t h s  _
Pe rcen tage  o f  
Commuters-adjus ted  
 f r equency
Ext rem ely  bad 
Bad
S a t i s f a c t o r y
Good
E x c e l l e n t
49 .7
33.7 
15.0
1.6
Source  : F i e l d  S u rv ey . J u l y  I 982
100%
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In a d e q u a te  f o o t p a t h  space due t o  o b s t r u c t i o n  and encroachment 
o f  v a r i o u s  k in d s  f o r c e s  t h e  p e d e s t r i a n  t o  walk on th e  
c a r r i a g e w a y .  The survey  c a r r i e d  out  by t h e  a u th o r  s u b s t a n t i a t e s  
t h i s  as  63% o f  t h e  p e d e s t r i a n s  a d m i t t e d  t o  walk ing  on the  
c a r r i a g e w a y .  Table 5-2 shows th e  r e a s o n s  g iven by the  
p e d e s t r i a n s  i n  o r d e r  o f  im por tance  f o r  n o t  u s in g  f o o t p a t h s  
u s i n g  w e igh ted  a v e ra g e s .  Hawkers and p e d l e r s  a re  seen to  be 
t h e  majo r  r e a s o n  why p e d e s t r i a n s  do no t  use  th e  f o o t p a t h s ,  over 
77% o f  t h e  r e s p o n d e n t s  ranked  t h i s  f a c t o r  e i t h e r  f i r s t  o r  second.  
S q u a t t e r s  and poor c o n d i t i o n  o f  the  f o o t p a t h  were g iven  middle 
range  r a n k i n g .  On th e  o t h e r  hand,  nar row ness  o f  f o o t p a t h  and 
overc row ding  by p e d e s t r i a n s  was ranked  low. The low ran k in g  
g iven  t o  p e d e s t r i a n s  i s  n o t  s u r p r i s i n g  when one c o n s i d e r s  t h a t  
on ly  37% of  t h e  p e d e s t r i a n s  c la im ed  to  use  th e  f o o t p a t h  af\yw*xy 
From th e  w r i t t e n  answers to  t h i s  q u e s t i o n  t h r e e  c a t e g o r i e s  o f  
impediments t o  p e d e s t r i a n s  emerged, namely,
( 1 ) P a r t s  o f  t h e  f o o t p a t h  (and  a l s o  r o a d s )  were encroached 
upon by hawkers and vendors  w i th  u n a u t h o r i z e d  s t a l l s ,  
t h e r e b y  d e p r i v i n g  p e d e s t r i a n s  o f  t h e i r  l e g i t i m a t e  r i g h t s  
to  use  t h e  f o o t p a t h s .
( 2 ) U n a u th o r iz e d  c o n s t r u c t i o n  of  hu tm ents  by s q u a t t e r s  i n  
t h e i r  c e a s e l e s s  ques t  f o r  a p la c e  t o  l i v e .
( 3 ) F o o tp a t h s  a r e  ex t rem ely  d i r t y . . a n d  unhygenic  to  walk on.
Modak ( 1981 , 21 ) obse rved  t h a t  f o o t p a t h s  f u n c t i o n  as dumping 
grounds  f o r  e v e r y t h i n g  t h a t  cannot  be t a k e n  on to  t h e  
c a r r i a g e w a y :  an o b s e r v a t i o n  conf i rm ed  by th e  a u t h o r ' s  f i e l d  
work.  The w r i t t e n  answers t o  th e  q u e s t i o n  on ' How cou ld  
f o o t p a t h s  be improved'  can be grouped i n  t h r e e  major c a t e g o r i e s ,  
namely,
( 1 ) The u n a u t h o r i z e d  o c c u p a t io n  o f  f o o t p a t h s  by hawkers ,  
vendors  and f o o t p a t h  d w e l l e r s  must be s topped .  Such 
u n s o c i a l  e lem en ts  must be curbed  by p a t r o l l i n g  and  ^
en forcement c o n t r o l .
( 2 ) R eorgan ize  r e g u l a t i o n  o f  t r a f f i c  to  con f in e  s t a t i o n a r y  
v e h i c l e s  to c e r t a i n  s e c t i o n s  o f  t h e  ro a d  and keep hawkers 
i n  s y s t e m a t i c  archways .
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( s )  Widen f o o t p a t h s  and more im p o r tan t  m a in t a i n  them by 
k e e p in g  them c l e a n  and c o nven ien t  t o  walk on.
In  view o f  th e  i n a d e q u a te  f a c i l i t i e s  p r o v id e d  f o r  p e d e s t r i a n s ,  
i t  i s  n o t  s u r p r i s i n g  t h a t  90^  o f  t h e  r e s p o n d e n t s  were in  
f av o u r  o f  p e d e s t r i a n  p r e c i n c t s ,  y e t  t h e r e  i s  no such f a c i l i t y  
r e s e r v e d  f o r  them. The r e s u l t s  a r e  s u b s t a n t i a t e d  by th e  
f i n d i n g s  o f  BMC which c a r r i e d  ou t  a  su rvey  to  ga in  an i n s i g h t  
i n t o  problem s f a c e d  by p e d e s t r i a n s  i n  which over  61% l i s t e d  
hawkers as  t h e  major problem f o r  p e d e s t r i a n s  (Voorhees,
1980 , 120 ) ,  95% fa v o u re d  more c o n t r o l  over  hawkers from 
b l o c k i n g  f o o t p a t h  and ca r r i agew ay  space and 70% f e l t  t h a t  th e  
a u t h o r i t i e s  cou ld  do more t o  p ro v id e  s a f e  p e d e s t r i a n  movements. 
D e t a i l e d  su rveys  u n d e r ta k en  by Modak (198I ,  23 ) r e v e a l e d  t h a t  
Kalbadev i  d i s t r i c t  i n  th e  in d ig en eo u s  a r e a  i s  the  core o f  the  
c h a o t i c  s i t u a t i o n  t h a t  p r e v a i l s  on th e  f o o t p a t h s .  They found 
t h a t  f o o t p a t h s  were whol ly  o c cu p ied  by hawkers and so was a 
p a r t  o f  t h e  c a r r i ag ew ay  and 15% o f  the  c a r r i ag ew ay  space was 
u t i l i z e d  by p e d e s t r i a n s .  The approach  ro a d s  to  San ta  Cruz 
s t a t i o n  i n  t h e  Western Suburbs was seen  to  have the  h i g h e s t  
encroachment ,  w i th  94% of  the. f o o t p a t h  occup ied  by a v a r i e t y  
of  im pedim ents ,
89% of  t h e  f o o t p a t h  from V . T . . t o  th e  Genera l  Post  O f f i c e  i n  
th e  CBD a lo n g  D. N. Road was u sed  by p e r sons  o t h e r  than  
p e d e s t r i a n s .  BMC has  given  l i c e n c e s  to  132 hawkers to  t r a d e  
a long  D, W, Road, however,  c a l c u l a t i o n s  show t h a t  85O hawkers 
t r a d e  t h e r e  d a i l y .  Although th e  p o l i c y  o f  t h e  a u t h o r i t i e s  
conce rned  i s  t o  d i s c o u ra g e  hawkers a long  a r t e r i a l  roads  i t  
has  been  e x t re m e ly  d i f f i c u l t  t o  curb  t h e i r  p r e s e n c e .  
I l l u s t r a t e d  Weekly ( 198I ,  28 ) e s t i m a t e d  t h a t  s u c c e s s f u l l y  
d e a l i n g  w i th  t h e  hawker menace w i l l  by i t s e l f  go to  th e  
e a s i n g  by h a l f  t h e  t r a f f i c  problem. Hawkers t e n d  to  
c o n c e n t r a t e  a lo n g  th e  major a r t e r i a l  r o u t e s  w i th  h igh  
p e d e s t r i a n  f low s  in  th e  v i c i n i t y  of  r a i l w a y  s t a t i o n s  and 
bus s t o p s  which s e v e r e l y  d i s r u p t s  t r a n s p o r t  o p e r a t i o n s .
When commuters were asked  to  r a n k  i n  o rd e r  o f  im por tance  th e  
causes  o f  t r a f f i c  problems ,  an i n t e r e s t i n g  t r e n d  i s  obse rved .
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Table  5*3 shows th e  f i n d i n g  o f  the  s u rv e y .  Hawkers and 
p e d e s t r i a n s  a r e  p e r c e iv e d  as  b e i n g  th e  major  cause  o f  road  
t r a f f i c  p rob lem s .  Thi s  i s  f o l lo w ed  by c a r s ,  l o r r i e s  and 
t a x i s .  Rickshaws a r e  g iven  middle range  r a n k in g  w h i le  s c o o t e r s /  
m o t o r c y c l e s ,  c y c l i s t s  and to n g a s  a r e  a l l  r anked  low.
P i g .  5 .1  shows t h e  c a u s e - e f f e c t  diagram employed to  i l l u s t r a t e  
t h e  r e s u l t s  o f  t h e  survey  i n t o  th e  f a c t o r s  i n f l u e n c i n g  th e  road  
t r a n s p o r t  problems in  Bombay. I t i n e r a n t  hawkers and s q u a t t e r  
s e t t l e m e n t s  a r e  a  major cause  o f . t r a f f i c  problems i n  Bombay,
As a  r e s u l t  t h e  c a p a c i t y  o f  t h e  ca r r i agew ay  f o r  v e h i c l e s  and 
f o o t p a t h  space f o r  p e d e s t r i a n s  i s  r e d u c e d .  P e d e s t r i a n s  are  
f o r c e d  t o  walk on th e  ro a d s  which i n  t u r n  l e a d s  to  common 
occupancy o f  c a r r i ag ew ay  by p e d e s t r i a n s  and v e h i c l e s  caus ing  
an i n e v i t a b l e  p e d e s t r i a n / v e h i c l e  c o n f l i c t  and th e r e b y  
i n c r e a s i n g  th e  l i k e l i h o o d  o f  a c c i d e n t s  (Gore,  I 976 , 4 I 5 ;
Adams, I 98I ,  4 8 ) .  Gore (1978) n o te d  t h a t  on average  4O-5O 
f a t a l  a c c i d e n t s  and 4OO-5OO r o a d  i n j u r y  ca se s  a re  r e g i s t e r e d  
eve ry  month i n  Bombay. Some o f  t h e s e  may be due t o  c a r e l e s s  
d r i v i n g  and s t r e e t  c r o s s i n g  by p e d e s t r i a n s  b u t  many a re  the  
d i r e c t  and i n d i r e c t  consequence o f  t h e  s t r a i n  and t e n s i o n  of  
w alk ing  and d r i v i n g  th rough  overcrowded s t r e e t s .  The c o n f l i c t  
between p e d e s t r i a n s  and v e h i c l e s  l e a d s  t o  c o n g e s t io n  and de lay  
i n  t r a n s i t .  I n d i s c r i m i n a t e  o n - s t r e e t  p a rk in g  by p r i v a t e  c a r s  
and t a x i s  u s i n g  s t r e e t s  as  ' g a r a g e s '  f u r t h e r  r ed u ce s  ca r r iagew ay  
s p a c e .  The he t e ro g e n e o u s  modes o f  t r a n s p o r t  u s i n g  th e  c a r r i a g e ­
way l e a d s  to  o v e r a l l  low average  speed  of  v e h i c l e s .  I n e f f i c i e n c y  
o f  modal mix i s  a l l  too  a p p a r e n t ,  w idesp read  t r a f f i c  c o n f l i c t s  
occu r  th ro u g h o u t  t h e  c i t y  where modes use i n a p p r o p r i a t e  
c h an n e ls  o f  movement and where t r a d i t i o n a l  modes c o n f l i c t  
w i th  modern o n e s .  Hay ( l972 )  n o te s  t h a t  i n  a  r o a d  network 
w i th  h e t e ro g e n e o u s  speeds ,  each  v e h i c l e  t e n d s  t o  reduce  the  
ave rage  speed f o r  o t h e r  v e h i c l e s .  A complex r e l a t i o n s h i p  
e x i s t s  between v e h i c l e  d e n s i t i e s ,  speeds  and r o u t e  c a p a c i t y .
There i s  a  d e c l i n e  i n  speed w i th  i n c r e a s e  i n  t r a f f i c  d e n s i t y  '' 
and t h i s  i s  made worse when th e  com pos i t ion  o f  t r a f f i c  i s  
h e t e r o g e n e o u s .  The speeds  o f  modes on Bombay s t r e e t s  va ry  
enormous ly from 5 km p e r  hour  o f  th e  b u l l o c k  c a r t  to  80 km 
p e r  hour  o f  t h e  p r i v a t e  c a r .
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T a b l e  5 * 3
R e l a t i v e  Impor tance  o f  t h e  causes  
Of t r a f f i c  problems in  Bombay
High Ranking
(1) H aw kers /ped le r s
( 2 ) P e d e s t r i a n s
( 3 ) Cars and L o r r i e s
( 4 ) Taxi s
Middle r a n g e .Rankins
( 5 ) Rickshaws
Low Ranking
i s )  S c o o te r s / M o t o rc y c le s
( 7 ) C y c l i s t s
(8)  Tongas
S o u r c e • ^ g e s t i o n n a i r e  S urvez ,  J u l y  1982.
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C ongestion  caused  by such in te r m ix in g  o f  modes i s  a p p a re n t  
when one f i n d s  t h a t  th e  average  speed i s  as  l i t t l e  as  6 km 
p e r  hour d u r in g  th e  peak hour in  th e  c e n t r a l  a r e a .  H a r r i s  
( 1978 ) q u i t e  a p p r o p r i a t e l y  s t a t e s  w ith  r e f e r e n c e  to  th e  CBD 
t h a t  ' t h e  peak o f  a c c e s s i b i l i t y  i s  now th e  s in k  o f  c o n g e s t i o n ' .  
In  th e  absence o f  p ro p e r  s e g r e g a t io n  o f  m o to r iz e d /n o n -m o to r iz e d  
v e h i c l e s ,  h aza rd o u s  s i t u a t i o n s  a r i s e  f o r  a l l  u s e r s .  H andcarts  
and b u l lo c k  c a r t s  a re  a l lo w ed  in  th e o ry  to  p ly  o n ly  in  a 
r e s t r i c t e d  a r e a  o f  th e  c i t y ,  nam ely, in  th e  in d ig en eo u s  core 
a r e a  o f  wards 'B ' and ' C ,  b u t  th e y  a re  a l s o  found o u ts id e  
t h i s  zone.
The i n a b i l i t y  o f  th e  bus to  f u l l y  u t i l i z e  th e  roadway because  
o f  th e  many o b s t r u c t i o n s  cau ses  a  d e c re a se  in  a c c e s s  to  bus 
t r a n s p o r t  by p a s s e n g e r s .  Th is  la c k  o f  a c c e s s i b i l i t y  i s  seen 
by th e  bus u s e r s  as a  r e d u c t io n  in  th e  u t i l i t y  o f  th e  s e r v i c e .  
The d e la y  i n  t r a n s i t  i n c r e a s e s  th e  o p e r a t in g  c o s t s  o f  v e h ic le s  
which le a d s  to  an in c r e a s e  in  t r a n s p o r t  c o s t s  and lo s s  in  
p r o d u c t i v i t y  i n  p u b l i c  t r a n s p o r t  cau ses  a l o s s  to  th e  urban 
economy. With th e  soc io -econom ic  c o n d i t io n  c u r r e n t l y  p r e v a i l i n g  
in  Bombay, t o t a l  e l im i n a t io n  o f  hawkers and s q u a t t e r s  from th e  
f o o tp a t h s  and ro a d s  i s  no t p o s s i b l e .  A t o t a l  ban would be 
b o th  s o c i a l l y  and p o l i t i c a l l y  u n a c c e p ta b le .  However, s te p s  
can and sh o u ld  be ta k en  by th e  a u t h o r i t i e s  to  c o n f in e  hawkers 
to  s e l e c t e d  a r e a s .  These a r e a s  shou ld  be away from m ajor 
a r t e r i a l s  b u t  n e a r  to  h ig h  p e d e s t r i a n  f lo w s .  T h is  w i l l  le av e  
more space f o r  f o o tp a t h s  and g ive  an o p p o r tu n i ty  f o r  p e d e s t r i a n s  
to  u se  them and in  t u r n  have th e  d e s i r a b l e  e f f e c t s  o f  re d u c in g  
p e d e s t r i a n / v e h i c l e  c o n f l i c t  and a l lo w  u n d is r u p te d  f low  o f  
t r a f f i c .
S q u a t t e r  s e t t l e m e n t s  a re  th e  most d i f f i c u l t  to  d e a l  w i th .
U n t i l  work o p p o r t u n i t i e s  g e t  s u i t a b l y  d i s p e r s e d  over  a  w ider 
g eo g rap h ic  a r e a ,  th e  hutment d w e l le r s  w i l l  c o n t in u e  to  
p r o l i f e r a t e  in  c lo s e  p r ix i m i t y  to  t h e i r  work p l a c e s .  Law 
enfo rcem en t can a l s o  be u sed  e f f e c t i v e l y  as  a  d e t e r r e n t  f o r  
i l l e g a l l y  p a rk ed  v e h i c l e s  on th e  c a r r ia g e w a y .  S t r i c t e r  p a rk in g  
c o n t r o l s  a re  r e q u i r e d  o th e rw ise  ca r r iag ew ay  space i s  tu rn e d
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i n t o  'e x p e n s iv e  p a rk in g  l o t s ' ,  e s p e c i a l l y  when seen  in  te rm s 
o f  red u ce d  c a p a c i t y .  As w ith  haw kers, s p e c i a l  a r e a s  can he 
a l l o c a t e d  w ith  t a x i - s t a n d s  n e a r  h igh  t r a f f i c  g e n e r a t in g  a r e a s .  
Long d i s t a n c e  t a x i  h i r e  s ta n d s  a re  a l r e a d y  used  in  Bombay, 
p ro v in g  t h a t  Bombayit e s  re sp o n d  w e ll  to  such d e s ig n a te d  a r e a s .
The communal use  o f  ro ad s  by b o th  f a s t  and slow moving v e h ic le s  
and i t s  a s s o c i a t e d  problem s can be t a c k l e d  by u s in g  some 
in d ig e n e o u s  form o f  t r a f f i c  management. S e g re g a t io n  o f  a 
ru d im e n ta ry  k in d  does e x i s t  in  t h a t  h a n d c a r t s ,  b u l l o c k c a r t s  
and p e d e s t r i a n s  g e n e r a l ly  monopolize th e  n e a r s id e  l a n e .  This 
i s  to  th e  s e v e re  d isa d v a n ta g e  o f  b u ses  which a re  in  th e o ry  
r e q u i r e d  t o  u se  t h i s  l a n e .  The v a r i e t y  o f  modes most im p a irs  
m o b i l i t y  o f  th e  b u s e s .
Table  5*4 shows th e  r e s u l t s  o f th e  su rvey  on how commuters 
ran k ed  t r a n s p o r t  p rob lem s. Among th e  c o m p la in ts ,  o v e r lo a d in g  
o f  p u b l i c  t r a n s p o r t  f a c i l i t i e s ,  c o n g e s t io n  and i r r e g u l a r i t y  
and in co n v en ien c e  o f  th o s e  s e r v ic e s  t h a t  were p u b l i c ly  
p ro v id e d  were ran k ed  h ig h .
F o r  th e  i n d i v i d u a l  c i t y  d w e l le r  th e  contem porary  t r a n s p o r t  
problem rem ains  in  l a r g e  measure a c o n g e s t io n  prob lem , bo th  
'p e r s o n  c o n g e s t io n '  and 'v e h i c l e  c o n g e s t i o n ' .  Middle range 
ra n k in g  was g iv e n  to  p e d e s t r i a n / v e h i c l e  c o n f l i c t ,  poor ro ad  
u s e r  b eh a v io u r  and v e h i c le  c o n f l i c t .  I t  i s  i n t e r e s t i n g  to  n o te  
t h a t  bo th  h ig h  a c c id e n t  r a t e s  and a i r / n o i s e  p o l l u t i o n  were 
g iven  ex tre m e ly  low r a n k in g .  They a re  n o t  p e rc e iv e d  as  b e in g  
m ajor t r a n s p o r t  p rob lem s, a l th o u g h  to  an o u t s id e r  th e s e  two 
problem s make t h e i r  p re sen ce  f e l t  i n  no u n c e r t a in  te rm s .  I t  
i s  c l e a r  t h a t  i n  th e  mind o f  th e  commuters th e s e  a re  no t 
p roblem s o f  g r e a t  conce rn .
The q u e s t io n n a i r e  re s p o n s e s  i n d i c a t e  fo u r  major g roups  o f 
problem s :
( l )  Roads and f o o tp a t h s  overcrow ded by hawkers was ag a in  ^
em phasized. The p re se n c e  o f  hawkers stems b a s i c a l l y  
from th e  d u a l i s t i c  soc io -econom ic  s t r u c t u r e .
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T a b l e  5 .4
RAI-JKING OF TRANSPORT PROBLEMS IN BOMBAY
HIGH RACKING
( 1 ) Overcrowded b uses  and t r a i n s  
UPPER KIBBLE RAHKIKG
( 2 ) Road t r a f f i c  c o n g e s t io n
( 3 ) Poor s e r v i c e s  
LOWER MIDDLE RAHKING
(4 ) P e d e s t r i a n  v e h i c le  c o n f l i c t
( 5 ) Poor Road u s e r  b eh a v io u r
(6) V eh ic le  c o n f l i c t  
LOW RAIHCIHG
( 7 ) High a c c id e n t  r a t e s
(8) A ir /N o ise  p o l l u t i o n
Source : Q u e s t io n n a i re  S u rv ey . J u ly  I 982
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(z )  The d e a r th  o f  p o l i c e  p e rs o n n e l  on ro ad s  to  r e g u l a t e  
t r a f f i c  en fo rcem en t.
( 3 ) High p o p u la t io n  grovrth and c e n t r a l i z a t i o n  o f  
employment e s t a b l i s h m e n ts  r e s u l t s  i n  h igh  t r a n s p o r t  
demand f o r  which adequa te  c a p a c i ty  i s  no t a v a i l a b l e .
(4 ) S q u a t t e r  s e t t l e m e n t s  and hutment d w e l le r s  c r e a t e  
haza rdous  c o n d i t io n s  f o r  t r a f f i c ,  b o th  road  and r a i l .
I t  would be w orth  expanding  on th e  s q u a t t e r  problem a t  t h i s  
s t a g e .  L o c a l ly  known as 'Z o p a d p a t t i s * ,  th e s e  u n a u th o r iz e d  
s e t t l e m e n t s  a l i g n  th em se lv es  a d ja c e n t  to  ra i lw a y  t r a c t s ,  on 
e i t h e r  s id e  o f  th e  ro ad  and anywhere t h e r e  i s  vacan t  la n d .
They a re  s i g n i f i c a n t  in  th e  u rb an  scene when we c o n s id e r  
t h a t  20% o f  Bombay r e s i d e n t s  a re  s q u a t t e r s  (Beshpande,
1981 , 195) .  P la t e  VII i l l u s t r a t e s  th e  a l l  too  f r e q u e n t  
s i t u a t i o n  in  Bombay in  which h ig h  d e n s i ty  s q u a t t e r  s e t t l e m e n t s  
i s  d an g e ro u s ly  c lo se  to  and p a r a l l e l s  th e  ra i lw a y  t r a c k s .
I t  has  been e s t im a te d  by th e  r a i lw a y  a u t h o r i t i e s  t h a t  t e n  
peo p le  d ie  each  day , e s p e c i a l l y  c h i ld r e n  by s t r a y i n g  onto 
th e  p a th  o f  a suburban  t r a i n .  This  s o r t  o f  scene i s  p a i n f u l l y  
r e p e a t e d  a long  th e  major a r t e r i a l  ro a d s  c r e a t i n g  s e v e re  
t r a f f i c  c o n g e s t io n  o f  th e  ty p e  unknown in  DC c i t i e s .  This  
u n f o r tu n a t e  s t a t e  o f  a f f a i r s  needs to  be r e c t i f i e d  as such 
d w e l le r s  a re  found  in  every  ward o f  G re a te r  Bombay. Even 
h ig h  c l a s s  a r e a s  a re  no t exempt from t h e i r  p re se n c e .  Tne 
p r o l i f e r a t i o n  o f  Z o p a d p a t t i s  i s  th e  Bombayites a b j e c t  
s u r r e n d e r  to  immediacy. Much o f  t h i s  slum development i s  
l i n k e d  d i r e c t l y  w ith  th e  *jou rn ey - to -w o rk *  problem .
207
P la t e  V II :  S q u a t t e r  s e t t l e m e n t s  b u rg eo n in g  p a r a l l e l
to  th e  busy r a i lw a y  l i n e s
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5 .2  Commuter P e rc e p t io n  Survey
S e v e ra l  h y p o th e ses  co n ce rn in g  the  re s p o n d e n ts  a t t i t u d e s  
and p e r c e p t io n  tow ards  t h e i r  c i t y  and i t s  t r a n s p o r t  system 
were deve lo p ed .  The cho ice  o f  s t a t i s t i c a l  t e s t  i s  dependent 
on s e v e r a l  f a c t o r s  ( S e ig e l ,  I 956 , 18 ) .  N on-param etr ic  
s t a t i s t i c a l  t e s t s  were found to  be a p p r o p r ia t e  f o r  th e  
ty p e  o f  d a ta  in  t h i s  s u rv ey .  The f req u en cy  d i s t r i b u t i o n s  
o f  th e  v a r i a b l e s  were a n a ly se d  in  p re v io u s  c h a p te r s  and 
a l th o u g h  in fo rm a t iv e  on th e  g e n e ra l  t r e n d s  in  re sponden ts*  
p e r c e p t io n  to  t r a n s p o r t  p rob lem s, i t  i s  w orthw hile  now to  
fo cu s  a t t e n t i o n  on th e  i n t e r r e l a t i o n s h i p s  among v a r i a b l e s  
and a s s e s s  w hether  o r  no t th e  r e l a t i o n s h i p s  a re  s t a t i s t i c a l l y  
s i g n i f i c a n t .  As th e  sample s i z e  i s  r e l a t i v e l y  s m a l l ,  th e  
fo l lo w in g  s t a t i s t i c a l  t e s t s  were u t i l i z e d  most o f  th e  time 
to  a n a ly se  th e  r e s p o n s e s :
(a )  C h i-sq u a re  T est (x^) was u sed  to  f i n d  th e  
a s s o c i a t i o n  between nominal and o r d in a l  
l e v e l  v a r i a b l e s .
(b) K ru sk a l-W a l l is  H T est was u sed  to  f i n d  th e  
d i f f e r e n c e  in  medians between sam ples u s in g  
th e  r a n k  v a lu e  o f  each c a s e .  The s i g n i f i c a n c e  
' c o r r e c t e d  f o r  t i e s '  was used  in  th e  a n a l y s i s ,  
a s  i t  makes th e  v a lu e  o f  'H ' l a r g e r  and so 
in c r e a s e s  th e  chance o f  r e j e c t i n g  th e  n u l l  
h y p o th e s i s  (Ebdon, 1978, 69 ) .  The n u l l  
h y p o th e ses  were r e j e c t e d  a t  e i t h e r  th e  95^
o r  99^  co n f id e n ce  l e v e l .
The q u e s t io n s  in  th e  survey  can be d iv id e d  up in t o  two major
ty p e s  :
( 1 ) P r o f i l e  q u e s t io n s
( 2 ) S u b s ta n t iv e  q u e s t io n s  about th e  i s s u e s  under 
c o n s id e r a t i o n .
209
T h e  s u b s t a n t i v e  q u e s t i o n s  a r e  f u r t h e r  d i v i d e d  u p  a s  f o l l o w s :
TRAINSBUSES PEDESTRIANS CITY TRANSPORT
SUBSTANTIVE QUESTIONS
SERVICE INDICATORS 
AND SERVICE 
IMPROVEMENT
The r e s e a r c h  p r o j e c t  posed q u e s t io n s  aimed a t  d e te rm in in g  
th e  r e s p o n d e n ts  a t t i t u d e s  and o p in io n s  r e g a rd in g :
(1) Bus t r a n s p o r t
( 2 ) R a i l  t r a n s p o r t
( 3 ) P e d e s t r i a n  f a c i l i t i e s
S e v e ra l  h y p o th e ses  were g e n e ra te d  p r i o r  to  th e  fo rm u la t io n  o f  
th e  q u e s t i o n n a i r e .  The h y p o th e ses  have been  d iv id e d  up by 
mode o f  t r a n s p o r t  and in  the  o rd e r  in  which th e y  appear on 
th e  q u e s t i o n n a i r e .
R esponden ts  a t t i t u d e s  tow ards  Bus -  S e rv ic e  i n d i c a t o r s  
and improvements
( 1 ) I t  was h y p o th e s iz e d  t h a t  th o s e  l i v i n g  in  th e  
E a s t e r n  suburbs  w i l l  be more l i k e l y  to  p e r c e iv e  tongas  as 
c r e a t i n g  bus d e la y s  th a n  th o se  l i v i n g  i n  Bombay South due to  
th e  c o n f in e d  a r e a  o f  o p e ra t io n  o f  to n g a s .  The K-W t e s t  showed 
a s i g n i f i c a n c e  v a lu e  o f  0 .0307 (Table 5 * 5 ) t i n d i c a t i n g  t h a t  
th e  n u l l  h y p o th e s i s  can be r e j e c t e d  a t  th e  95^ co n f id en ce  
l e v e l .
( 2 ) In  c o n n e c t io n  w ith  t h i s ,  i t  was a l s o  h y p o th e s iz e d  
t h a t  r ic k sh a w s  would be ran k ed  h ig h e r  as  a  cause  o f  bus 
d e lay  f o r  th o s e  l i v i n g  in  th e  suburbs  th a n  i n  th e  c i t y ,  
b eca u se  o f  th e  absence o f  r ick sh aw s  in  Bombay South . R e s u l t s  
o f  t h e  K-W t e s t  shows t h a t  t h i s  i s  i n f a c t  t r u e .  Those / 
commuters l i v i n g  in  th e  suburbs  do ra n k  r ick sh aw s  h ig h e r  as
a problem  th a n  th o s e  l i v i n g  in  Bombay S ou th .  A s ig n i f i c a n c e  
v a lu e  o f  0 .0 0  (Table 5 . 6 ) shows t h a t  th e  n u l l  h y p o th e s i s  o f
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T a b l e  5 .5
K - W  T es t r e s u l t s  between r e s id e n c e  
And ra n k in g  o f  tongas
Tongas Bombay W estern E a s te rn
C ity  Suburbs Suburbs
No. o f
r e s p o n s e s  80 122 61
Mean Rank 124.9 144.0  117.3
T o ta l  No, o f  r e s p o n s e s  = 263
C o r re c te d  f o r  t i e s ,  S ig n i f i c a n c e  = 0 ,0387
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T a b l e  5 .6
K - W  T es t  r e s u l t s  between r e s id e n c e  
And ran k in g  o f  r ickshaw s
Rickshaws
No. o f  
re s p o n s e s
Mean ran k
Bombay
C ity
81
1 7 5 . 4
Western
Suburbs
122
101.4
E a s te rn
Suburbs
61
1 3 7 . 7
T o ta l  No. o f  r e s p o n se s  = 264 
C o r r e c te d  f o r  t i e s ,  S ig n i f i c a n c e  = 0 .000
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no r e l a t i o n s h i p  can be r e j e c t e d  a t  th e  99^  con f id en ce  l e v e l .  
No s i g n i f i c a n t  r e l a t i o n s h i p s  were found between o th e r  
p e r c e iv e d  causes  o f  bus d e lay  and r e s i d e n t i a l  l o c a t i o n  o f  
commuters. A n a ly s is  o f  th e  r e s u l t s  does ,  n e v e r t h e l e s s ,  show 
some i n t e r e s t i n g  t r e n d s .  For example, th o s e  l i v i n g  in  
Bombay South  te n d  to  ra n k  p e d e s t r i a n s ,  c y c l i s t s ,  b u se s  and 
c a r s  h ig h e r  as  c a u se s  o f  th e  t r a n s p o r t  problem th a n  th o s e  
l i v i n g  in  th e  su b u rb s .
( 3 ) I t  was h y p o th e s iz e d  t h a t  'qu ick*  and 'c o n v e n ie n t '  
would be ran k ed  h ig h e r  by th o se  who c l a s s i f i e d  th e  bus 
s e r v i c e  as  b e in g  'good -  e x c e l l e n t ' ,  w hile  no o th e r  
a l t e r n a t i v e  w i l l  be ranked  h ig h e r  by th o s e  who s a id  th e  bus 
s e r v ic e  i s  'p o o r  -  ex trem ely  p o o r ' .  The K-W t e s t  showed 
t h a t  th e s e  r e l a t i o n s h i p s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  
S ig n i f i c a n c e  v a lu e s  were ' q u ic k '  O.O527 , ' c o n v e n ie n t '
0 .0012 and 'no o th e r  a l t e r n a t i v e '  0 .0024 . This  i n d i c a t e s  
t h a t  th e  n u l l  h y p o th e ses  o f  ' n o - r e l a t i o n s h i p '  can be r e j e c t e d  
a t  th e  95% and 99% con fidence  l e v e l s .
(4 ) I t  was f u r t h e r  h y p o th e s iz e d  t h a t  'no o th e r  
a l t e r n a t i v e '  would be ranked  h ig h e r  by th o s e  who w ait  lo n g e r  
to  b o a rd  the. b u s .  This  i s  assumed b ecause  i f  t h e r e  were 
a n o th e r  mode o f f e r i n g  a f a s t e r  s e r v ic e  th e y  would use  i t .
The K-W t e s t  showed a s ig n i f i c a n c e  v a lu e  o f  0 .0 0 .  Th is  
i n d i c a t e s  t h a t  t h e r e  i s  i n f a c t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
r e l a t i o n s h i p  betw een th e  v a r i a b l e s .  I t  can be s a i d  a t  th e  
99% c o n f id e n c e  l e v e l  t h a t ,  as w a i t in g  tim e f o r  bus i n c r e a s e s  
th e  more l i k e l y  commuters a re  to  ran k  'no o th e r  a l t e r n a t i v e '  
h ig h e r  a s  a re a s o n  f o r  t r a v e l l i n g  by b u s .
The K-W t e s t  r e s u l t s  show t h a t  th e r e  was a  tendency  f o r  
' r e a d i l y  a v a i l a b l e ' ,  ' c o n v e n ie n t '  and ' r e l i a b l e '  to  be ranked  
h ig h e r  by th o s e  who d id  no t have to  w ait  a long  tim e f o r  th e  
b u s .  However, th e  s ig n i f i c a n c e  v a lu e s  were too  h igh  f o r  th e  
n u l l  h y p o th e s i s  to  be r e j e c t e d .
2 1 3
(5 )  The s u p p o s i t io n  t h a t  th o se  commuters r e s i d i n g  on 
Bombay I s l a n d  w i l l  demand more f r e q u e n t  s e r v i c e  o f  b u ses  
th a n  th o s e  commuters l i v i n g  on S a l s e t t e  I s l a n d  was t e s t e d  
on th e  assum ption  t h a t :
( i )  Buses a re  used  more by s h o r t  d i s t a n c e  commuters and
( i i )  Buses a r r i v e  a t  f u l l  c a p a c i ty  when app roach ing  
Bombay S ou th , C h i-sq u a re  (x^) t e s t  was a p p l i e d  to  d is c o v e r  
w hether  an a s s o c i a t i o n  e x i s t e d .  From Table 5 .7  i t  can be 
seen  t h a t  7 8 .2 ^  o f  th e  re sp o n d e n ts  s a id  t h a t  th e y  wanted 
more f r e q u e n t  bus s e r v i c e s ,  w hile  21.8% d id  n o t  re c o g n iz e  
t h i s  as  a  s e r v i c e  improvement. Of th o se  su rveyed  t h a t  d id  
no t see  more frecfuen t buses  as  a s e r v ic e  improvement, 39*4% 
were from th e  0-=-20 km work/home zone and 60.6% from th e  20+ 
km zone. The r e s u l t s  i n d i c a t e  t h a t  a s i g n i f i c a n t  r e l a t i o n ­
s h ip  does e x i s t  as th e  s i g n i f i c a n c e  v a lu e  i s  0.0234» This  
means t h a t  th e  n u l l  h y p o th e s i s  o f  'no r e l a t i o n s h i p '  can be 
r e j e c t e d  a t  th e  99% con f id en ce  l e v e l .
(6 )  I t  was h y p o th e s iz e d  t h a t  a r e l a t i o n s h i p  e x i s t s  
between demand f o r  s e p e ra te  bus la n e s  and th e  tim e ta k e n  f o r  
commuters to  b o a rd  th e  b u s .  Th is  was b a s e d  on th e  assum ption  
t h a t  th e  lo n g e r  commuters w a it  to  boa rd  th e  b u s ,  th e  more 
l i k e l y  th e y  a re  t o  want s e p a r a te  bus l a n e s .  The lo n g e r  
w a i t in g  p e r io d  i s  o f t e n  due to  lo n g e r  headways caused  no t 
on ly  by l e s s  f r e q u e n t  s e r v ic e  b u t  a l s o  by bus d e la y s  in
traffic congestion leading to irregularity in service. The
2
X  t e s t  o f  a s s o c i a t i o n  showed t h a t  a, s i g n i f i c a n t  r e l a t i o n s h i p  
e x i s t e d  w ith  a s i g n i f i c a n c e  v a lu e  o f  0.03» From th e  
c r o s s - t a b u l a t i o n  r e s u l t s ,  i t  was found t h a t  w hile  38 . 6^  o f 
th o se  who w a ited  u p to  10 m inu tes  d id  no t see  bus la n e s  as  a 
means o f  bus s e r v i c e  improvement, th e  c o r re s p o n d in g  
p e rc e n ta g e  f o r  th o s e  who w a i te d  over 20 m inu tes  was o n ly  
10 . 5%. F u r t h e r , o f  th o se  who d id  see  bus la n e s  as  a s e r v ic e  
im provement, 57 . 9% w a ited  over 20 m in u te s .
( 7 ) The s u p p o s i t io n  t h a t  ' lo w e r  f a r e s *  w i l l  be demanded 
more by th o se  who a re  in  th e  ' c l e r i c a l '  and ' i n d u s t r i a l '
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T a b l e  5 .7
C r o s s t a b u la t io n  between d i s ta n c e  r e s id e n c e  
from w ork-p lace  and th e  demand 
f o r  more f r e q u e n t  bus s e r v ic e s
D I S T A N C E
Frequent
bus
Services Upto 20 km Over 20 km
Raw
T o ta l
No 26
39.4
40
60.6
66
21.8
Yes 133
56.1
104
43 .9
237
7 8 . 2
Column 159
52 .5
144
47.5
303
1 0 0 .0
S ig n i f i c a n c e  = 0 .0234
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o c c u p a t io n  c a te g o ry  r a t h e r  th a n  th o se  in  th e  ' e x e c u t i v e '  and 
'b u s in e s s m a n ' c a te g o ry  i s  a f a i r  assum ption  as  th e  c o s t  
f a c t o r  w i l l  be an im p o rtan t  form o f  s e r v ic e  improvement f o r  
th e  low er income g ro u p s .  Although on ly  34.7% saw lower f a r e s  
as a s e r v ic e  improvement, i t  was found t h a t  4 2 . 6% o f  th e  
c l e r i c a l  w orkers  and 34 . 0% o f  th e  i n d u s t r i a l  w orkers surveyed  
d id  see  lower f a r e s  as a  form o f  s e rv ic e  improvement. In  
c o n t r a s t ,  on ly  2 8 . 9% o f  th e  e x e c u t iv e s  and 15 . 4% o f  businessm en 
i n d i c a t e d  th e  same. Table 5 .8  shows th e  x t e s t  p roduced  a 
s i g n i f i c a n c e  v a lu e  o f  O.O4 . T h is  a l low s th e  n u l l  h y p o th e s i s  
o f  'no  r e l a t i o n s h i p '  to  be r e j e c t e d  a t  th e  95% con f id en ce  
l e v e l .  R e s u l t s  o f  th e  c r o s s - t a b u l a t i o n  show no s i g n i f i c a n t  
r e l a t i o n s h i p s  betw een o c c u p a t io n  and e i t h e r  th e  demand f o r  
more f r e q u e n t  s e r v i c e  o r  more bus ro u te s  I t  can th e r e f o r e  
be co n c lu d ed  t h a t  such s e rv ic e  improvements a re  f a v o u re d  by 
a l l  r e s p o n d e n ts  and no t in f lu e n c e d  by socio -econom ic  f a c t o r s .
R esponden ts  a t t i t u d e s  tow ards T ra in  -  S e rv ic e  i n d i c a t o r s  
and improvements
( 1 ) I t  was h y p o th e s iz e d  t h a t  r e l a t i o n s h i p s  e x i s t  
betw een 'Reason f o r  t r a v e l l i n g  by t r a i n '  and th e  way in  
which re s p o n d e n ts  p e rc e iv e d  th e  q u a l i t y  o f  t r a i n  s e r v i c e ,
(a )  The s u p p o s i t io n  t h a t  'c h e a p '  and 'no o th e r  
a l t e r n a t i v e '  would be ran k ed  h ig h e r  by th o s e  who 
c l a s s i f i e d  t r a i n  s e r v ic e  as b e in g  poor -  ex trem ely  
poor was b a se d  on th e  assum ption  t h a t  th o s e  who so 
p e rc e iv e d  th e  t r a i n  s e r v i c e  would t r a v e l  by t r a i n  
ou t  o f  n e c e s s i t y  and because  i t ' i s  cheap . The K-W 
t e s t  showed a s i g n i f i c a n c e  v a lu e  o f  0 .0049 and 
0 .0000  f o r  'c h e a p '  and 'no  o th e r  a l t e r n a t i v e '  
r e s p e c t i v e l y  (Table  5 . 9 ) .  This  i n d i c a t e s  tha.t 
t h e r e  i s  a  s i g n i f i c a n t  r e l a t i o n s h i p  between th e  
v a r i a b l e s  and t h a t  th e  n u l l  h y p o th e s i s  o f  'no 
r e l a t i o n s h i p '  can be r e j e c t e d  a t  th e  99%  ^
c o n f id e n c e  l e v e l .
(b )  I t  was f u r t h e r  h y p o th e s iz e d  t h a t  ' q u i c k ' ,  
' c o n v e n i e n t '  and ' r e a d i l y  a v a i l a b l e '  would be ran k ed  
h ig h e r  by th o s e  who c o n s id e re d  th e  t r a i n  s e r v ic e  as
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good -  e x c e l l e n t .  This i s  assumed s in c e  re sp o n d e n ts  
would "be t r a v e l l i n g  hy t r a i n  n o t  ou t o f  n e c e s s i t y  bu t  
r a t h e r  f o r  re a s o n s  o f speed ,  convenience and 
a v a i l a b i l i t y ,  A K-W t e s t  showed s i g n i f i c a n t  v a lu e s  o f  
0 , 0235 , 0,0142  and 0,0130  r e s p e c t i v e l y  (Table 5*9)«
T h is  i n d i c a t e s  t h a t  n u l l  h y p o th e s i s  o f  'no  r e l a t i o n s h i p ’ 
can be r e j e c t e d  a t  th e  95^  and 99^ con f id en ce  l e v e l s ,
( 2 ) The r e l a t i o n s h i p  between th e  d i s t a n c e  o f  r e s id e n c e  
from work p la c e  and rea so n  f o r  t r a v e l l i n g  by t r a i n  was th e n  
examined and th e  K-W t e s t  was a p p l i e d  to  d is c o v e r  w hether 
th e  means ( ra n k  s c o re s )  f o r  re sp o n s e s  from people  from 
d i f f e r e n t  r e s id e n c e  work d i s t a n c e s  a re  s i g n i f i c a n t l y  d i f f e r e n t  
from each  o t h e r .  The h y p o th e s i s  t h a t  ’ c h e a p ’ and ’no o th e r  
a l t e r n a t i v e ’ would be ranked  h ig h e r  by th o se  who l i v e  f u r t h e r  
th a n  20 km from t h e i r  work p la c e  i s  b a sed  on th e  assum ption  
t h a t  r a i lw a y s  a re  cheaper  th a n  b uses  f o r  such d i s t a n c e s .  In  
a d d i t i o n ,  th o s e  commuters do n o t  have an a l t e r n a t i v e  mode by 
which to  t r a v e l .  The K-W t e s t  showed a  s i g n i f i c a n c e  v a lu e
of 0 ,021  f o r  ’c h e a p ’ and 0 ,00  f o r  ’no o th e r  a l t e r n a t i v e ’ .
This  i n d i c a t e s  t h a t  a r e l a t i o n s h i p  between th e  v a r i a b l e s  
does e x i s t  and t h a t  th e  n u l l  h y p o th e s i s  can be r e j e c t e d  
a t  th e  95^ 0 and 99^ l e v e l  . r e s p e c t i v e l y ,
( 3 ) When ’re a s o n  f o r  t r a v e l l i n g  by t r a i n ’ i s  a n a ly se d  
w ith  r e s p e c t  to  r e s i d e n t i a l  l o c a t i o n ,  i t  was h y p o th e s iz e d  
t h a t  ’r e l i a b l e ’ , ’ q u ic k ’ and ’c o n v e n ie n t ’ w i l l  be ran k ed  
low er by th o se  l i v i n g  in  th e  E a s te r n  suburbs  th a n  e lsew here  
in  G r e a te r  Bombay, This  i s  a f a i r  assum ption  g iven  th e  
q u a l i t y  o f  r a i l  s e r v i c e s  in  E a s te rn  suburbs  (C hap te r  4 . I ) .  
The K-W t e s t  showed s ig n i f i c a n c e  v a lu e s  o f  0 ,0 0 ,  0 ,00  and 
0 ,01  r e s p e c t i v e l y  i n d i c a t i n g  t h a t  t h e r e  i s  a s t a t i s t i c a l l y  
s i g n i f i c a n t  r e l a t i o n s h i p  between th e  lower r a n k in g
g iven  to  ’r e l i a b l e ' ,  ’ q u ic k ’ and 
’ c o n v e n ie n t ’ and th e  r e s i d e n t i a l  l o c a t io n  o f  r e s p o n d e n ts ,   ^
The n u l l  h y p o th e s i s  o f  no r e l a t i o n s h i p  can be r e j e c t e d  a t  
th e  99^ co n f id e n ce  l e v e l .
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(4 )  I t  was a l s o  h y p o th e s iz e d  t h a t  th o s e  who have to  
w ait  h u t  a s h o r t  t im e to  hoa rd  th e  t r a i n  a re  more l i k e l y  to  
ran k  ' q u i c k ' ,  'c o n v e n i e n t '  h ig h e r  as a r e a s o n  f o r  t r a v e l l i n g  
hy t r a i n .
(a )  Quick : I t  was found from th e  c r o s s t a b u l a t i o n
r e s u l t s ,  t h a t  w h ile  82 . 9^  o f  th o se  who ra n k  i t  f i r s t  
w a i te d  0—10 m inutes  t h i s  p e rc e n ta g e  d e c re a se s  to
1 7 .1 ^  f o r  th o s e  who w ait  10-20 m in u te s .  I t  was found
t h a t  no one who w a ited  over .20 m inu tes  ranked
' q u ic k n e s s '  f i r s t .  T h e re fo re ,  t h e r e  i s  a  s te a d y
d e c re a se  in  th e  ra n k in g  o f  ' Quick' as  th e  w a i t in g
2
tim e f o r  t r a i n  i n c r e a s e s .  The x t e s t  w ith  a 
s i g n i f i c a n c e  v a lu e  of 0 .0 0  shows t h a t  th e  n u l l  
h y p o th e s i s  o f  no r e l a t i o n s h i p  can be r e j e c t e d  a t  th e  
99^ c o n f id e n ce  l e v e l .
(b) C onvenient ; I t  was found by c r o s s t a b u l a t i o n  
a n a l y s i s  t h a t  w h ile  71^ o f  th o s e  who ran k ed  convenience 
f i r s t  w a i te d  up to  10 m in u te s ,  t h i s  dropped  to  27 . 4^^  
f o r  th o se  who w a ited  10-20 m inu tes  and t o  on ly  1 .6 ÿ  
f o r  th o s e  who w a ited  over 20 m in u te s .  Again, a  
s te a d y  d e c re a se  in  th e  p e rc e n ta g e  o f  r e sp o n d e n ts  who 
ra n k  co n v en ien t  h ig h  i s  seen  w ith  an in c re a s e  in  
w a i t in g  t im e .  A s i g n i f i c a n c e  v a lu e  o f  0 .0 3  i n d i c a t e s  
t h a t  t h e r e  i s  a s t a t i s t i c a l l y - . s i g n i f  i c a n t  r e l a t i o n s h i p  
betw een r e s p o n d e n ts  p e r c e p t io n  o f  conven ience  and a c t u a l  
w a i t in g  tim e f o r  a t r a i n .  The n u l l  h y p o th e s i s  o f  no 
r e l a t i o n s h i p  can be r e j e c t e d  a t  . th e  95/° co n f id en ce  
l e v e l .
I t  was f u r t h e r  h y p o th e s iz e d  t h a t  'no o th e r  a l t e r n a t i v e '  w i l l  
be r a n k e d  as  a m ajor r e a s o n  f o r  th o s e  w a i t in g  a  long  p e r io d  
f o r  t r a v e l l i n g  by t r a i n .  C r o s s t a b u la t io n  r e s u l t s  showed 
t h a t  w h ile  87^ o f  th o s e  t h a t  w a ite d  over 20 m inu tes  ranked  
'no  o th e r  a l t e r n a t i v e '  the  h ig h e s t  i t  was found t h a t  48^  who 
w a i te d  10-20 m inu tes  ranked  i t  th e  same and t h i s  p e rc e n ta g e  
f u r t h e r  d e c re a s e s  t o  22 ,1$  f o r  th o s e  t h a t  w a i t  th e  s h o r t e s t  
t im e .  There i s  a tendency  f o r  th e  ra n k in g  o f  'no  o th e r  
a l t e r n a t i v e '  t o  d e c re a se  w ith  a  d e c re a se  in  w a i t in g  tim e f o r
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t r a i n .  A s i g n i f i c a n c e  va lue  o f  0 .00  i n d i c a t e s  t h a t  th e  n u l l  
h y p o th e s i s  can he r e j e c t e d  a t  th e  99^  c o n f id e n ce  l e v e l .
( 5 ) I t  was h y p o th e s iz e d  t h a t  th o se  l i v i n g  f a r t h e r  away,
t h a t  i s ,  in  th e  ex ten d ed  suburbs  would be more l i k e l y  t o  see
more f r e q u e n t  serv ice ,  as a means o f  s e r v ic e  improvement th a n
th o se  l i v i n g  e l s e w h e re .  This  i s  a f a i r  assum ption  b eca u se
r a i lw a y s  o f f e r  an i n f e r i o r  s e r v ic e  ( i n  te rm s  o f  f re q u e n c y )  in
com parison  to  s e r v i c e s  in  th e  c i t y  a r e a  and in n e r  s u b u rb s .
Table 5 «10 shows th e  c r o s s t a b u l a t i o n  r e s u l t s .  I t  was found
t h a t  78 . 9^  o f  th e  re sp o n d e n ts  d id  say t h a t  more f r e q u e n t
s e r v ic e  would be a  means o f s e r v ic e  improvement. However,
r e s u l t s  i n d i c a t e  t h a t  as d i s ta n c e  i n c r e a s e s  from Bombay
S ou th , th e  more l i k e l y  i t  i s  t h a t  commuters w i l l  want ’more
f r e q u e n t  s e r v i c e ’ . Thus, 67 . 4^  o f  th o se  from Bombay South
want more f r e q u e n t  s e r v i c e s .  T h is  r i s e s  t o  9 6 . 6^  o f  th o s e
2
l i v i n g  in  th e  ex ten d ed  su b u rb s .  The x t e s t  showed a 
s i g n i f i c a n c e  v a lu e  o f  0 . 0001 , i n d i c a t i n g  t h a t  th e  n u l l  
h y p o th e s i s  o f  ’no r e l a t i o n s h ip *  can be r e j e c t e d  a t  th e  99% 
c o n f id e n c e  l e v e l .
( 6 ) I t  was h y p o th e s iz e d  t h a t  ’ e x t r a  f a s t  t r a i n s ’ 
( e x p r e s s )  would be demanded more by th o s e  who l i v e  i n  th e  
s u b u rb s ,  th a n  by th o s e  l i v i n g  on Bombay I s l a n d .  T h is  was 
b ased  on th e  a ssum ption  t h a t  th o s e  commuting lo n g e r  d i s t a n c e s  
would p r e f e r  l e s s  s t e p s  en ro u te  so as  to  re a c h  t h e i r  
d e s t i n a t i o n  in  l e s s  t im e .
2
The X  t e s t  showed a s ig n i f i c a n c e  v a lu e  o f  O.OOO8 .
(Table 5 * H )*  The r e s u l t s  show t h a t  69.3% o f  a l l  th e  
re s p o n d e n ts  i n d i c a t e d  ’e x t r a  f a s t  t r a i n s ’ as  a  form o f  s e rv ic e  
improvement b u t  re s p o n s e s  v a r i e d  from 82 . 8^  o f  th o se  l i v i n g  
in  th e  ex ten d ed  suburbs  to  7 2 . 4% o f  th o s e  l i v i n g  in  t h e  in n e r  
suburbs  and 55.1% o f  th o se  l i v i n g  in  Bombay South . Prom th e  
d a t a ,  t h e n ,  i t  can be seen t h a t  t h e r e  i s  a tendency  f o r  th o se  
who l i v e  f a r t h e r  away to  want e x t r a  f a s t  t r a i n  s e r v i c e s .  /
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T a b l e  5 . 1 0
G r o s s ta b u la t io n  between r e s id e n c e  
and demand f o r  more 
f r e q u e n t  t r a i n  s e r v ic e s
Ebre
F req u en t
S erv ice"
R E S I  D 'E N C E
Bombay South In n e r  Suburbs
Extended
Suburbs
Raw
T o ta l
No 29 33 2 64 .
32.6 21.2 3.4 21.1
Yes 60 123 56 239
67 .4 78 .8 96 .6 78.9
Column 89 156 58 303
T o ta l 2 9 .4 51.5 19.1 100.0
S ig n i f i c a n c e  = 0 ,0001
// /
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C r o s s t a b u la t io n  between r e s id e n c e  
And demand f o r  e x p re s s  t r a i n s
E x t r a  
E as t  
T ra in s  
(E x p re s s )
R E S I  D E N C E
Raw
T o ta l
Bombay
South
In n e r
Suburbs
O uter
Suburbs
No 40 43 10 93
4 4 .9 27 .6 17 .2 30.7
Yes 49 113 48 210
55 .1 72 .4 82 .8 69 .3
Column 89 156 58 303
T o ta l 2 9 .4 51.5 19 .1 100 .0
S ig n i f i c a n c e  = 0 .0008
2 2 3
R esponden ts  a t t i t u d e s  tow ard  p e d e s t r i a n  f a c i l i t i e s
( 1 )  T h e  s u p p o s i t i o n  t h a t  ' e x e c u t i v e s '  a n d  ' c l e r i c a l '  
w o r k e r s  a r e  m o r e  l i k e l y  t o  s a y  t h a t  t h e y  w a l k  o n  t h e  f o o t p a t h  
t h a n  o n  t h e  r o a d  a n d  t h a t  i n d u s t r i a l  w o r k e r s  a r e  m o r e  l i k e l y  
t o  s a y  t h a t  t h e y  w a l k  o n  t h e  r o a d  i s  b a s e d  o n  t h e  a s s u m p t i o n  
t h a t  ' e x e c u t i v e s '  a n d  ' c l e r i c a l '  w o r k e r s  w o u l d  t h i n k  
w a l k i n g  o n  t h e  r o a d  w a s  n o t  t h e  ' d o n e  t h i n g '  a n d  a r e  m o r e  
a w a r e  o f  t h e  c o n s e q u e n c e s  o f  w a l k i n g  o n  t h e  r o a d .  P r o m
th e  c r o s s t a b u l a t i o n  r e s u l t s ,  Table 5 .1 2 ,  i t  can be seen  t h a t
w h i l e  4 8 . 7% o f  t h e  e x e c u t i v e s  u s e  t h e  f o o t p a t h ,  t h e  p e r c e n t a g e
d e c r e a s e s  t o  4 . 3 %  f o r  i n d u s t r i a l  w o r k e r s .  T h e r e  i s  a n
i n c r e a s i n g  t e n d e n c y  f o r  c o m m u t e r s  t o  w a l k  o n  t h e  r o a d  a s  t h e
o c c u p a t i o n a l  g r o u p  c h a n g e s  f r o m  e x e c u t i v e s  t h r o u g h  c l e r i c a l
2
w o r k e r s  t o  i n d u s t r i a l  w o r k e r s .  A x  t e s t  o n  t h e  s a m p l e  d a t a  
s h o w e d  a  s i g n i f i c a n c e  v a l u e  o f  0 . 0 0 0 0  a n d  p r o v e d  t h a t  a  
r e l a t i o n s h i p  d o e s  e x i s t  a n d  t h e  n u l l  h y p o t h e s i s  o f  ' n o  
r e l a t i o n s h i p *  b e t w e e n  o c c u p a t i o n  a n d  w h e t h e r  t h e y  w a l k  o n  t h e  
f o o t p a t h  o r  r o a d  c a n  b e  r e j e c t e d  a t  t h e  99% c o n f i d e n c e  l e v e l .
( 2 ) I t  w a s  h y p o t h e s i z e d  t h a t  h a w k e r s  w o u l d  b e  r a n k e d  a s  
a  m a j o r  r e a s o n  f o r  e x e c u t i v e s  a n d  c l e r i c a l  w o r k e r s  n o t  t o  
w a l k  o n  t h e  f o o t p a t h .  T h e  K-W t e s t  c a r r i e d  o u t  s h o w e d  a  - 
s i g n i f i c a n c e  v a l u e  o f  0 . 0 0  i n d i c a t i n g  t h a t  t h i s  i s  t h e  c a s e  
a n d  t h a t  t h e  n u l l  h y p o t h e s i s  o f  ' n o  r e l a t i o n s h i p '  c a n  b e  
r e j e c t e d  a t  t h e  99% c o n f i d e n c e  l e v e l ,  R e s u l t s  s h o w e d  t h a t  
n a r r o v m e s s  a s  a  r e a s o n  f o r  n o t  w a l k i n g  o n  t h e  f o o t p a t h  w a s  
r a n k e d  h i g h  b y  t h e  i n d u s t r i a l  w o r k e r s  a n d  ' o t h e r *  o c c u p a t i o n  
c a t e g o r y .  T h e  K-W t e s t  s h o w e d  a  s i g n i f i c a n c e  o f  0 . 0 0 8 3 .
T h e r e  w a s  n o  o b s e r v e d  s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  ' p o o r  
c o n d i t i o n ' ,  ' s q u a t t e r s '  a n d  ' p e d e s t r i a n  o v e r c r o w d i n g '  a n d  t h e  
o c c u p a t i o n  o f  r e s p o n d e n t s .  A l t h o u g h  i t  w a s  o r i g i n a l l y  
h y p o t h e s i z e d  t h a t  t h e  p o o r  c o n d i t i o n  o f  t h e  f o o t p a t h  a n d  
p r e s e n c e  o f  s q u a t t e r s  w o u l d  b e  a  m a j o r  r e a s o n  f o r  e x e c u t i v e s  
a n d  c l e r i c a l  w o r k e r s  t o  b e  d i s s a t i s f i e d  w i t h  t h e  c o n d i t i o n  o f  
t h e  f o o t p a t h  a n d  n o t  u s e  i t .  T h e  s a m p l e  d a t a  d o e s  n o t  
s u b s t a n t i a t e  t h i s .  As a  r e s u l t ,  t h e  n u l l  h y p o t h e s i s  c a n n o t  b e  
r e j e c t e d  b e c a u s e  t h e  s i g n i f i c a n c e  v a l u e  i s  g r e a t e r  t h a n
0 . 0 5  f o r  a l l .
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Table  5 .12
C r o s s t a b u la t io n  betw een o c c u o a t io n
and u se  o f  f o o tp a t h o r  ro a d
f o r  w alk ing  on
W A L K 0 N
Row
O ccupa tion F o o tp a th Road T o ta l
E x e c u t iv e 37 39 76
48.7 51 .3 25 .3
C l e r i c a l 55 83 138
39.9 60 .1 4 6 .0
I n d u s t r i a l 2 45 47
4 .3 9 5 .7 15 .7
Businessm en 5 8 13
-
38.5 61 .5 4 .3
O ther 12 14 26
46 .2 53 .8 8 .7
Column 11 1 189 300
T o ta l 37 .0 6 3 .0 100 .0
S ig n i f i c a n c e  : 0 .0000 /
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R esponden ts  a t t i t u d e s  tow ard o th e r  t r a f f i c  problem s
(1) The s u p p o s i t io n  t h a t  a r e l a t i o n s h i p  e x i s t s  betw een 
r e s i d e n t i a l  l o c a t i o n  and how re s p o n d e n ts  ra n k  t r a f f i c  problem s 
was b a s e d  on th e  a ssum ption  t h a t  th o se  l i v i n g  c l o s e r  to  work 
(n e a r  th e  GBD) a re  more l i k e l y  to  ra n k  t a x i s  as  th e  m ajor 
cause  o f  t r a f f i c  p rob lem s. This  was b a se d  on th e  f a c t  t h a t  
s h o r t e r  d i s t a n c e  commuting means t h a t  commuters a re  more 
l i k e l y  to  use  ro a d  b a se d  t r a n s p o r t  and th e re b y  w i l l  be 
a f f e c t e d  to  a g r e a t e r  degree  by t a x i s .  The K-W t e s t  p roduced  
a s i g n i f i c a n c e  v a lu e  o f  0 . 0024 . The medians f o r  each 
d i s t a n c e  c a te g o ry  show t h a t  th o s e  l i v i n g  a t  a c l o s e r  d i s t a n c e  
to  work d id  ra n k  t a x i s  h igh  as  a cause o f  t r a f f i c  p rob lem s. 
Table  5 .1 3  shows t h a t  a  s i g n i f i c a n t  r e l a t i o n s h i p  does e x i s t  
and th e  n u l l  h y p o th e s i s  o f  'no  r e l a t i o n s h i p *  can be r e j e c t e d  
a t  th e  99% c o n f id e n c e  l e v e l .
( 2 ) I t  was h y p o th e s iz e d  t h a t  t r a f f i c  c o n g e s t io n  w i l l  be 
ra n k e d  h ig h e r  by th o s e  l i v i n g  on Bombay I s l a n d  th a n  th o s e  
l i v i n g  i n  th e  s u b u rb s .  This  i s  assumed b ecau se  o f  th e  g r e a t e r  
amount o f  t r a f f i c  on Bombay I s l a n d  and a l s o  because  o f  th e  
in a d e q u a te  ro a d  c a p a c i t y .  The K-W t e s t  showed a  s i g n i f i c a n c e  
v a lu e  o f  0 . 0169 . T h is  means t h a t  th e  n u l l  h y p o th e s i s  o f  'no 
r e l a t i o n s h i p '  can be r e j e c t e d  a t  th e  95% co n f id e n c e  l e v e l .
( 3 ) I t  was f u r t h e r  h y p o th e s iz e d  t h a t  'p o o r  s e rv ic e s *
would be ran k ed  as  a  m ajor t r a n s p o r t  ('fobltw f o r  th o s e  l i v i n g
in  th e  E a s te r n  s u b u rb s .  In  f a c t  55*6% o f  th o s e  re s p o n d e n ts
who l i v e  in  th e  E a s t e r n  suburbs  ran k ed  'p o o r  s e r v i c e s '  th e
h ig h e s t  compared w ith  37 . 0% o f  th o s e  who l i v e  i n  th e
W estern  suburbs  and on ly  a sm a l l  p e r c e n ta g e ,  7.4% o f  th o s e
l i v i n g  on Bombay I s l a n d .  I t  i s  e v id e n t  from th e  r e s p o n s e s
t h a t  th e  p e rc e n ta g e  a re  more o r  l e s s  r e v e r s e d  when one
a n a ly s e s  ra n k in g  o f  poor s e r v i c e s  th e  lo w e s t .  I t  was found
t h a t  6 0 . 0% o f  th o s e  l i v i n g  on Bombay I s l a n d  ra n k  i t  e i g h t h ,
which i n d i c a t e s  t h a t  f o r  them 'p o o r  s e rv ic e s *  i s  th e  l e a s t  ^
im p o r ta n t  o f  a l l  t r a n s p o r t  p rob lem s . T h is  p e rc e n ta g e
d e c r e a s e s  to  30.0% and 10.0% f o r  th o s e  l i v i n g  in  th e  W estern
2
and E a s t e r n  subu rbs  r e s p e c t i v e l y .  The x t e s t  f o r  a s s o c i a t i o n
226
T a b l e  5 . 1 3
K - W  T es t  R e s u l t s  between d i s t a n c e  
R es idence  from w ork -n lace  and ra n k in g  o f  
T ax is  as  a  cause  o f  t r a f f i c  nroblem
T ax is 0 -  10 km 10 -  20 km Over 20 km
No. o f  
R esponses 89 90 144
Mean Rank 135.2 178.1 143.7
T o ta l  number o f  r e s p o n s e s  = 303 
S i g n i f i c a n c e  c o r r e c t e d  f o r  t i e s  = 0 .0024
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showed a s i g n i f i c a n c e  v a lu e  o f  0 .0 0 ,  i n d i c a t i n g  t h a t  a 
r e l a t i o n s h i p  betw een r a n k in g  o f  poor s e r v i c e s  and r e s id e n c e  
does e x i s t  and t h a t  th e  n u l l  h y p o th e s i s  o f  'no  r e l a t i o n s h i p '  
can be r e j e c t e d  a t  th e  99% c o n f id e n c e  l e v e l .
A number o f  o th e r  h y p o th e ses  were a l s o  d ev e lo p ed  u s in g  th e  
p r o f i l e  v a r i a b l e s  o f  r e s id e n c e ,  o c c u p a t io n  and d i s t a n c e  o f  
r e s id e n c e  from work and c r o s s t a b u l a t i n g  them w ith  r a n k in g  
o f  th e  t r a n s p o r t  p rob lem s. The r e s u l t s  however s u g g es t  t h a t  
t h e r e  i s  a  l a c k  o f  r e l a t i o n s h i p  betw een many o f  th e  t r a n s p o r t  
prob lem s and such p r o f i l e  v a r i a b l e s .  T h is  means t h a t  th e s e  
dependen t v a r i a b l e s  can be r e g a r d e d  as i n s i g n i f i c a n t  or 
minor e x p la n a to r y  v a lu e  f o r  re s p o n d e n ts  r a n k in g  o f  th e  
p ro b lem s .  I t  f u r t h e r  s u g g e s ts  t h a t  commuters p e rc e iv e  th e  
p rob lem s in  a  more o r  l e s s  s i m i l a r  way. H aving i d e n t i f i e d  
some e le m e n ts  in  th e  Bombay r e s i d e n t s  p e r c e p t io n  o f  t h e i r  
c i t y ' s  t r a n s p o r t  p rob lem s, i t  i s  now n e c e s s a r y  to  see how 
th e  t r a n s p o r t  system  cou ld  be b e t t e r  managed.
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5 .3  T ra n s p o r t  Systems Management :
The c o n v e n t io n a l ,  f o rm a l iz e d  approach  to  t a c k l i n g  u rban  
t r a n s p o r t  problem s and i t s  drawback was d i s c u s s e d  a t  some 
l e n g th  in  C hap te r  1 .4 .  The r a p i d  e ro s io n  in  th e  'demand- 
o r ie n te d *  approach  o f  th e  u rban  t r a n s p o r t  p la n n in g  p ro c e s s  
gave r i s e  to  th e  n eed  f o r  o th e r  more p r a c t i c a l  a p p ro a c h e s .
I t  became a p p a re n t  t h a t  one can no lo n g e r  assume t h a t  
s u f f i c i e n t  c a p a c i ty  co u ld  be s u p p l ie d  to  meet u n c o n s t r a in e d  
demand. T ra n s p o r t  Systems Management (TSM) i s  now a  more 
p o p u la r  means o f  t a c k l i n g  t r a n s p o r t  p rob lem s. There i s  a 
grow ing a c c e p ta n c e  t h a t  c a r e f u l  management o f  th e  t r a n s p o r t  
n e tw ork  i s  e s s e n t i a l  in  th e  s h o r t  term  to  a m e l io r a te  th e  
w orst e f f e c t s  o f  c o n g e s t io n .  TSM e v o lv ed  from t r a f f i c  
e n g in e e r in g  and as  i t s  name im p l ie s  i t  i s  e s s e n t i a l l y  
management o f  th e  e x i s t i n g  t r a n s p o r t  sy s tem , u s in g  i n t e g r a t e d  
a p p l i c a t i o n  o f  c o n v e n t io n a l  t e c h n iq u e s  o f  t r a f f i c  management 
and c o n t r o l  to  th e  a r e a  in  o rd e r  to  in f l u e n c e  movement 
th ro u g h  and a c c e s s  to  i t .  The c e n t r a l  pu rpose  o f  TSM i s  to  
make i t  e a s i e r  and s a f e r  f o r  th e  movement o f  v e h i c l e s  and 
p e d e s t r i a n s  on t h e i r  e x i s t i n g  r o u t e s  (Khan, I 98O, Ch. l ) .
An app roach  t h a t  makes b e s t  use  o f  th e  e x i s t i n g  i n f r a s t r u c ­
t u r e  i s  o f  paramount im portance  f o r  LDCs where r e s o u r c e s  
a re  s c a r c e  and have to  be husbanded  c a r e f u l l y .  TSM’ s s h o r t  
te rm  t im e  h o r iz o n  and em phasis on d e a l in g  w ith  l o c a l i z e d  
problem s r a t h e r  th a n  t r y i n g  to  d e a l  vrith them a t  c i t y  s c a l e  
has  e a rn e d  i t  w id esp read  p o p u l a r i t y .  The TSM approach  i s  
ad v an tag eo u s  s in c e  i t  has  a g r e a t  d e a l  o f  f l e x i b i l i t y  and 
scope f o r  a l t e r i n g  th e  te c h n iq u e s  i n  acc o rd an ce  w ith  th e  
l o c a l  s i t u a t i o n .  I t  t a k e s  i n t o  accoun t t h a t  no two c i t i e s  
a re  a l i k e  and n o r  a re  t h e i r  t r a n s p o r t  p rob lem s . TSM i s  
e s s e n t i a l l y  a  t o o l  f o r  r e s o l v i n g  c o n f l i c t s  between d i f f e r e n t  
demands f o r  movement.
Because o f  th e  d e t e r i o r a t i o n  i n  t r a f f i c  movement and 
en v i ro n m e n ta l  c o n d i t i o n s ,  em phasis  i s  t e n d in g  to  be p la c e d  
on management o f  t r a f f i c  as  a  p r i n c i p a l  way o f  cop ing  w ith  
th e  s h o r t  te rm  s i t u a t i o n  (Buchanan, I 96 8 ) .  OECD ( 1978 , 9 )
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c la im e d  t h a t  t h i s  new approach  i s  c ap a b le  o f  m o n i to r in g  and 
r e g u l a t i n g  th e  f lo w  o f  t r a f f i c  th ro u g h o u t  th e  e n t i r e  u rban  
a r e a  and has  th e  a b i l i t y  o f  r e l i e v i n g  t r a f f i c  c o n g e s t io n  and 
o p t im iz in g  t r a f f i c  f lo w . T h is  approach  i s  n o t  w ith o u t i t s  
c r i t i c s .  Thomson ( l9 7 7 )  n o te s  t h a t  in  many LDC c i t i e s  t r a f f i c  
management t e n d s  t o  g iv e  g r e a t e s t  p r i o r i t y  t o  m o t o r i s t s  
l e a v in g  th e  p e d e s t r i a n s  to  manage as  b e s t  th e y  can . There 
a re  th o s e  who see bus p r i o r i t y  l a n e s  a s  u n c o n s t i t u t i o n a l  and 
in  some LDC c i t i e s  (W ira n s in g h e , I 98I )  th e y  a re  b e in g  
denounced as  a d e v ic e  to  l e t  p r i v a t e  c a r s  f low  f r e e l y  and so 
fa v o u r  th e  c a r  owner ( S r in iv a s a n ,  I 977 ) .
In  th e  e x ig e n c ie s  o f  th e  s i t u a t i o n  p r e v a i l i n g  in  Bombay, 
im m ediate  s t e p s  have to  be ta k e n  to  a l l e v i a t e  th e  c h a o t ic  
scene on th e  r o a d s .  TSM o f f e r s  trem endous scope f o r  
im pro v in g  Bombay's t r a f f i c  prob lem . The s o l u t i o n s  t h i s  
app roach  o f f e r s  a re  c e r t a i n l y  v a l u a b le ,  how ever, i t  must be 
borne  in  mind t h a t  i t  i s  s t i l l  a w e s te rn  methodology and 
s o l u t i o n s  o f f e r e d  can be a p p l i e d  o n ly  a f t e r  ad ju s tm en t and 
a l t e r a t i o n  so as to  make them s u i t a b l e  t o  th e  l o c a l  c o n d i t i o n s .  
Road space  i n  Bombay i s  c h a o t i c a l l y  s h a re d  betw een m o to r iz e d  
t r a f f i c ,  slow  moving v e h i c l e s  and a  m u l t i t u d e  o f  n o n - t r a n s p o r t  
u s e s .  In  a c o n g e s t io n  s i t u a t i o n ,  no mode o f  t r a n s p o r t  can 
o p e r a te  e f f i c i e n t l y  (D a n ie ls  and Warnes, I 98O; OECD, I 98 I ) .  
Some modes a re  worse a f f e c t e d  than- o t h e r s .  Buses a re  th e  most 
s e v e r e l y  a f f e c t e d  in  ro a d  c o n g e s t i o n ,  on th e  o th e r  hand , th e  
c a r ,  a t  any g iv en  l e v e l  o f c o n g e s t io n  i s  b e t t e r  o f f  and 
r e t a i n s  c e r t a i n  a d v a n ta g e s .  The fu n d am e n ta l  weakness o f  
b u ses  i s  th e  c o n f l i c t  w ith  th e  p r i v a t e  c a r  because  th e  c a r  
i n t e r f e r e s  w ith  th e  e f f e c t i v e  o p e r a t io n  o f  p u b l i c  t r a n s p o r t  
on w hich th e  m a jo r i t y  depend.
In  Bombay t h e r e  a re  150,000 p r i v a t e  c a r s  as  a g a i n s t  2054 buses  
(a s  o f  J a n u a ry  I 983 ) ,  th e  l a t t e r  move 4*5 m i l l i o n  p a s s e n g e rs  
each  day , y e t  i t  i s  th e  ca r  which u s e s  th e  g r e a t e s t  amount o f  
r o a d  sp ace  and i s  th e  main c o n t r i b u t o r  to  t r a f f i c  jams and 
d e l a y s .  Voorhees ( 1978 , 213) e s t im a te d  t h a t  p r i v a t e  c a r s  and 
t a x i s  com prise  84^  o f  t r a f f i c  b u t  c a r r y  o n ly  2']$ o f  ro a d  
bo n n e  p a s s e n g e r s .
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A r e o r i e n t a t i o n  o f  modal p r i o r i t i e s  on Bombay's s t r e e t s  i s  
n e c e s s a r y  and p r e f e r e n t i a l  t r e a tm e n t  needs  to  be g iv e n  to  
High Occupancy V e h ic le s  (HOV), nam ely, b u s e s .  Management o f  
t r a f f i c  l e v e l s  must be c o n c e n t r a te d  on th e  p r i v a t e  c a r  so t h a t  
em phasis  can be p la c e d  on o p t im is in g  movement o f  peop le  r a t h e r  
th a n  v e h i c l e s  ( A l t s h u l e r ,  1979). In  o rd e r  t h a t  t h i s  can be 
pu t i n t o  p r a c t i c e ,  th e  Voorhees c o n s u l t a n t s  recommended 
p o l i c i e s  f o r  su p p ly  and demand management, b o th  o f  which were 
com plem entary to  each o t h e r .  Demand management c u r t a i l s  
e x c e ss  demand by u s in g  m easures to  c o n t r o l  t r a f f i c  grow th and 
th e re b y  re d u c e s  problem s and complements su p p ly  management. 
These m easures  in c lu d e  s t a g g e r i n g  work h o u r s ,  la n d  use  changes 
and e x t e n s i o n  o f  p a rk in g  c o n t r o l s .  In  a d d i t i o n  th e  
c o n s u l t a n t s  recommended s t r o n g ly  t h a t  th e  p r e s e n t  t r a f f i c  
s i g n a l  system  needed  u p d a t in g  (V oorhees, I 98O, 4 0 ) .  They 
p o in t  o u t  t h a t  i f  a  new s i g n a l l i n g  system  were im plem ented, 
jo u rn e y  t im e s  d u r in g  th e  peak h o u rs  would be red u ce d  by 37 /^  
a s  a  r e s u l t  o f  b e t t e r  c o - o r d in a t io n  and im proved t im in g  and 
ph a s in g  o f  s i g n a l s .  OECD ( 1972 ) a l s o  r e c o g n iz e s  t h a t  
im proved s i g n a l l i n g  has  g r e a t  p o t e n t i a l  f o r  re d u c in g  one o f  
th e  most c r u c i a l  problem s a f f e c t i n g  m o b i l i t y  in  u rban  a r e a s  -  
c o n g e s t io n .  The most s e r io u s  f a i l i n g  o f  m ax im iza tion  o f  
v e h i c u l a r  f lo w  i s  t h a t  i t  d i s r e g a r d s  th e  c o m p o s i t io n ,  th e  mix 
o f  t r a f f i c .  M ix ture  o f  h e te ro g e n e o u s  modes sh o u ld  be a v o id ed ,  
e s p e c i a l l y  on im p o r ta n t  a r t e r i a l s  and m ajor bus r o u t e s ,  
a l th o u g h  t h e r e  a r e  s e r io u s  problem s o f  e n fo rc e m e n t .  P u rp o se fu l  
r e d u c t i o n  i n  c o n f l i c t s  and in c r e a s e  in  r o a d  c a p a c i ty  can on ly  
come by s e g r e g a t in g  modes. J a i n  ( l9 7 9 )  f i r m l y  e s t a b l i s h e s  
t h a t  th e  c a p a c i t y  o f  ro ad s  can be i n c r e a s e d  by as  much as 
20- 40% th ro u g h  s e g r e g a t io n  o f  d i f f e r e n t  t r a f f i c  ty p e s  and 
o th e r  t r a f f i c  e n g in e e r in g  m easu re s .  There a re  a  v a r i e t y  o f  
such m easures  f o r  g iv in g  ro a d  p u b l i c  t r a n s p o r t  p r i o r i t y  over 
o th e r  v e h i c l e s  (OECD, 1977) .  Bus la n e s  a re  th e  most 
p o p u la r .  At f i r s t  th e y  may seem i d e a l  f o r  LDC c i t i e s  as  t h e y /  
do n o t  r e q u i r e  a l o t  o f  in v e s tm en t  b u t  i t  must be remembered 
t h a t  i f  t h e y  a re  to  be e f f e c t i v e  th e y  do r e q u i r e  c o n t in u o u s  
en fo rcem en t to  p re v e n t  m isuse by o th e r  v e h i c l e s .  The su c c e s s
231
o f  bus  l a n e s  depends on a l l  o t h e r  a c t i v i t i e s  b e in g  t o t a l l y  
e l i m i n a t e d  from th e  d e s i g n a t e d  l a n e .  Voorhees ( 1980 ) s t a t e  
q u i t e  r i g h t l y  t h a t  g e o m e t r i c a l l y  an a dequa te  s t r e e t  w id th  i s  
a v a i l a b l e  i n  Bombay b u t  t h a t  s o c i a l l y  and p o l i t i c a l l y  i t  i s  
n o t .  The aim o f  s e g r e g a t i n g  f a s t  and slow moving t r a f f i c  
assumes t h e  e x i s t a n c e  o f  a h y p o t h e t i c a l  s i t u a t i o n  b e a r i n g  
l i t t l e  r e sem blance  t o  t h e  r e a l i t y  o f  p r e s e n t  c o n d i t i o n s .  The 
most s e r i o u s  o f  a l l  p roblems ,  as  emerged from th e  a u t h o r ' s  
s u rv e y ,  i s  t h a t  o f  t h e  encroachment on f o o t p a t h s  and 
c a r r i a g e w a y  by hawkers and s q u a t t e r s .
F i r s t  p r i o r i t y  f o r  ca r r i ag ew ay  use  must be g iven  t o  moving 
v e h i c l e s  s i n c e  t h i s  i s  i t s  prime f u n c t i o n  and pu rpose .
Second p r i o r i t y  must be g iven  t o  p u b l i c  t r a n s p o r t  v e h i c l e s  
so t h a t  t h e y  can p ly  f r e e l y .
P e d e s t r i a n s  a r e  such an i n f l u e n c e  on t r a f f i c  movement and 
c o n g e s t i o n  l a r g e l y  because  i n  Bombay th e  p r o v i s i o n  f o r  them 
i s  g r o s s l y  i n a d e q u a t e  and t h e y  a r e  f o r c e d  t o  s p i l l  over  on to  
c a r r i a g e w a y s .  To improve t h e  c o n d i t i o n s  f o r  t h e  p e d e s t r i a n  
many schemes can be u s e d ,  i n c l u d i n g  p e d e s t r i a n  p r e c i n c t s  i n  
heavy p e d e s t r i a n  f lo w  a r e a s  (Bor,  1972; Gandhi,  1973,  Ch. 24 ) 
Such v e h i c l e  f r e e  a r e a s  have deve loped  t o  some e x t e n t  n o t a b l y  
i n  Bhuleshwar  and Kalbadevi  (Ward C) where t h e  nar row  l a n e s ,  
heavy p e d e s t r i a n  f lo w ,  n o n - v e h i c u l a r  t r a f f i c  and t h e  
consequen t  c o n g e s t i o n  d e t e r s  any m o t o r i s t  from go ing  i n t o  th e  
a r e a  u n l e s s  t h e y  have no o p t i o n .  Even i n  t h e  absence  o f  many 
c a r s  t h e  c o n d i t i o n s  f o r  the  p e d e s t r i a n  l e a v e  much to  be 
d e s i r e d .  P a r a d o x i c a l l y ,  r a t h e r  t h a n  widen c a r r i a g e w a y s  on 
l o c a l  and c o l l e c t o r  s t r e e t s  (as  c o n v e n t i o n a l  wisdom s u g g e s t s )  
f o r  v e h i c u l a r  movement, which space  i s  o f t e n  u s e d  f o r  p a r k i n g ,  
a  more e f f i c i e n t  answer may be t o  reduce  ca r r i a g e w a y  space 
and i n c r e a s e  f o o t p a t h  space f o r  p e d e s t r i a n s  t h a t  i s  n o t  
b l o c k e d  by hawkers and s q u a t t e r s .  This  w i l l  be advan tageous  
t o  b o th  p e d e s t r i a n s  and v e h i c l e s  ( P a r k e r ,  1979)*
There i s  a l i m i t  to  t h e  amount o f  t r a f f i c  t h a t  can be h an d led  
g iv e n  t h e  e x i s t i n g  r o a d  sys tem,  t h e r e f o r e ,  r e s t r a i n t  p o l i c i e s  
w i l l  have t o  p l a y  an i n c r e a s i n g l y  im p o r t a n t  r o l e .  B e fo re  any
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TSI'i method can be a p p l i e d  and implemented e f f e c t i v e l y ,  i t  
rrmst be bo rne  i n  mind t h a t  Bombay's s t r e e t s  a r e  m a rk e ts  f o r  
commerce and a l s o  where people  l i v e  (A pp ieyard ,  I 980 ) .
Owen ( 1958 ) n o te d  t h a t  ' h a l f  t h e  t r a n s p o r t  problem i s  t o  
supp ly  t h e  f a c i l i t i e s  f o r  moving and t h e  o t h e r  h a l f  i s  t o  
c r e a t e  an envi ronment i n  which t h e  system has  a  chance  t o  
w o r k . ' The removal  o f  commercial  a c t i v i t y  and s t o r a g e  
enchroachments  from a r t e r i a l  r o a d s  i s  a n e c e s s a r y  p r e ­
r e q u i s i t e .  T h e i r  e l i m i n a t i o n  a t - c r i t i c a l  l o c a t i o n s  i s  v i t a l  
s i n c e  t h e y  im p a i r  p e d e s t r i a n  and v e h i c u l a r  m o b i l i t y .
There i s  a l s o  a  n eed  to  manage t h e  t e m pora l  d i s t r i b u t i o n  of  
t r a v e l  demand u s i n g  f l e x i - t i m e  and s t a g g e r e d  work h o u r s .
These methods have been c o n s i d e r e d  as a  way o f  r e d u c i n g  th e  
s e v e re  c o n g e s t i o n  d u r in g  th e  peak hours  on t h e  p u b l i c  t r a n s p o r t  
sys tem .  However, ex p e r i e n c e  e lsew here  s u g g e s t s  t h a t  t h i s  
cou ld  o n ly  have a m a rg in a l  o v e r a l l  e f f e c t .  BMRBA ( 1981 ) 
u n d e r to o k  a workplace  and p u b l i c  t r a n s p o r t  usage  su rv e y  
which h e l p e d  t o  de te rm ine  th e  commuter t r a v e l  c h a r a c t e r i s t i c s .  
The su rv e y  f i n d i n g s  showed t h a t  ou t  o f  920 ,000  w o rk e r s ,
575.000  ( 63%) o f  demand f o r  t r a i n  s e r v i c e s  d u r in g  peak  hou rs  
i n  t h e  peak  d i r e c t i o n  (Worth-South) i n  t h e  morning as  compared 
w i th  150 ,000  t r a v e l l i n g  in  t h e  a n t i - p e a k  d i r e c t i o n  ( S o u t h -  
W or th) .  One o f  t h e  recommendat ions of  t h e  r e s e a r c h  (BMRBA, 
1981 , 3 ) was t h a t  t h e r e  was scope  f o r  s t a g g e r i n g  o f  o f f i c e  
hours  so as  t o  smooth out  t h e  p eak ing  l o a d s .  An o p t i m a l  
s t a g g e r i n g  p la n  was d e v i se d  by u s i n g  a l i n e a r  programming 
model t o  minimize t h e  l o a d in g  d u r in g  th e  peak  h o u r s  t h e r e b y  
b e n e f i t t i n g  commuters who a t  p r e s e n t  t r a v e l  d u r i n g  peak  
h o u r s .  R e s u l t s  o f  t h e  model i n d i c a t e d  t h a t  t h e r e  would be
an a p p r e c i a b l e  r e d u c t i o n  i n  t r a i n  l o a d in g s  be tween 8 .3 0  a.m. -
10 .00  a.m. i n  compar ison  w i th  t h e  e x i s t i n g  l o a d i n g s .  Between
10 .00  a.m. -  11 .00  a.m.  t h e r e  would be an inc re m en t  i n  t h e  
l o a d i n g s ,  b u t  w i t h i n  a v a i l a b l e  r a i l  c a p a c i t y .  D e s p i t e  
s u c c e s s  i n  t h e o r y ,  f i e l d  t e s t i n g  i s  s t i l l  r e m a i n i n g ' .
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One o f  t h e  c o n c l u s i o n s  r e a c h e d  by Voorhees ( 198O, 166) i s  
t h a t  i n  'Bombay's ca se  ro ad  t r a n s p o r t  problems a r e  as  much 
a r e s u l t  o f  s o c i a l  and p o l i t i c a l  a t t i t u d e s  o f  t h e  peop le  as 
from some d e f i c i e n c y  in  e n g i n e e r i n g  a s p e c t s  o f  t r a f f i c  
management . . . .  p r a c t i c a l  e n g i n e e r i n g  s o l u t i o n s ,  t h e y  
em phasized ,  do n o t  e x i s t  f o r  an e s s e n t i a l l y  s o c i o - p o l i t i c a l  
p r o b l e m ' .  Many o p p o r t u n i t i e s  e x i s t  f o r  making s u b s t a n t i a l  
improvements  t o  t h e  q u a l i t y  o f  u rban  t r a n s p o r t .  P e d e s t r i a n  
p r e c i n c t s ,  oneway s t r e e t s ,  r e s t r i c t i o n s  on slow moving 
v e h i c l e s  i n  c e r t a i n  a r e a s ,  bus  l a n e s ,  l i m i t s  on p a r k i n g ,  
l o a d i n g  and u n lo a d i n g  r e s t r i c t i o n s ,  an improved s i g n a l  
system o r  any o f  t h e  o t h e r  s t a n d a r d  e n g i n e e r i n g  p r a c t i c e s  
can o n ly  be e f f e c t i v e  i f ,  and on ly  i f ,  non-conforming  
a c t i v i t i e s  a r e  s t r i c t l y  c o n t r o l l e d .  I t  i s  v i t a l  to  
e l i m i n a t e  such non-confo rm ing  e lem en ts  as  t h e  h a r d  co re  of  
t h e  problem l i e s  t h e r e .  This  i s  an im p o r t a n t  p r e - c o n d i t i o n  
be c a u se  u n t i l  t h i s  i s  c a r r i e d  ou t  no amount o f  t r a f f i c  
e n g i n e e r i n g  improvement methods w i l l  be s u c c e s s f u l .
Such management and e n g i n e e r i n g  s o l u t i o n s  no doubt p ro v id e  
p ie c e m e a l ,  s h o r t  te rm  s o l u t i o n s  t o  some o f  t h e  t r a n s p o r t  
problems b u t  i n  t h e  lo n g e r  te rm t h e r e  would seem t o  be no 
r e a l  a l t e r n a t i v e  t o  comprehens ive la n d  u s e  -  t r a n s p o r t  
p l a n n i n g .  A spec ts  o f  t h i s  w i l l  be c o n s i d e r e d  in  t h e  n e x t  
c h a p t e r .
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CHAPTER SIX
REMEDIES FOR
URBAIN TRANSPORT PROBLEMS
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6.1  THE NON-TRMISPORT ISSUES
The p r e c e d i n g  c h a p t e r s  have i l l u s t r a t e d  th e  s i t u a t i o n  e x i s t i n g  
in  t h e  f i e l d  of  t r a n s p o r t  i n  Bombay. I t  i s  t h e  c o n t e n t i o n  t h a t  
on ly  a p r o p e r l y  i n t e g r a t e d  la n d  use and t r a n s p o r t  system which 
t a k e s  i n t o  account  t h e  l o c a l  c o n d i t i o n s  would p ro v id e  t h e  b a s i s  
f o r  r e l i e v i n g  Bombay of  i t s  p r e s e n t  t r a n s p o r t  p roblems.
One of  t h e  c o n c l u s i o n s  t o  emerge from t h i s  r e s e a r c h  i s  t h a t  
n o n - t r a n s p o r t  f a c t o r s  a re  by and l a r g e  r e s p o n s i b l e  f o r  t h e  
t r a n s p o r t  problems c r e a t e d  i n  Bombay. F i g .  6 .1  o u t l i n e s  a 
p roposed  model of th e  n o n - t r a n s p o r t  i s s u e s  in v o lv e d  i n  Bombay 
and t h e  way i n  which th e y  a s s o c i a t e  t o  c o n t r i b u t e  t o  th e  
o v e r a l l  prob lem.
In  t h e  a t t e m p t  t o  i d e n t i f y  t h e  u n d e r l y i n g  c a u s e s  of  t r a n s p o r t  
p rob lem s ,  t h e r e  can be l i t t l e  doubt  t h a t  t h e  r o o t  cause i s  th e  
e x c e s s i v e  number of  peop le  i n  Bombay. I t  can be p o s i t e d  t h a t  
u rban  p o p u l a t i o n  i s  i n c r e a s i n g  a t  a  r a t e  f a r  o u t s t r i p p i n g  th e  
c a p a b i l i t y  of  th e  t r a n s p o r t  i n f r a s t r u c t u r e  t o  p rov ide  f o r  t h e  
volume o f  movement g e n e r a t e d .
Lev inson  ( 198I ,  56 ) e m p i r i c a l l y  e s t a b l i s h e d  t h a t  'u rban  l a n d  
consumpt ion  and t r a v e l  ou tpace  p o p u l a t i o n  growth .  As t h e  c i t y  
grows i t s  t r a f f i c  grows to o ,  th e  l a t t e r  i n c r e a s i n g  a t  a  f a s t e r  
r a t e  t h a n  t h e  fo rm er* .  The f a i l u r e  of  government p o l i c y  on 
p o p u l a t i o n  growth and i n a b i l i t y  t o ' s t e m  th e  f low  of r u r a l - u r b a n  
m i g r a n t s  has  had p ro found  i m p l i c a t i o n s  f o r  s e r v i c e  p r o v i s i o n  
i n  t h e  c i t i e s .  B h a t t a c h a r y a  ( 198I ,  139) e s t i m a t e d  t h a t  350 
m i g r a n t s  a r e  added everyday  t o  t h e  p o p u l a t i o n  o f  Bombay. There 
i s  need ,  t h e r e f o r e ,  f o r  a p o l i c y  n o t  only  i n  words a lone  b u t  i n  
a c t u a l  p r a c t i c e  t h a t  r e d u c e s  t h e  d r i f t  t o  l a r g e  c i t i e s .  Thi s  
has  l e d  t o  t h e  h ig h  demand f o r  u rban  s p a c e .  Such p o p u l a t i o n  
p r e s s u r e  i n  c i t i e s  has  i n  t u r n  caused  a s p i r a l l i n g  of  l a n d
v a l u e s .  In  a d d i t i o n ,  any a t t e m p t  a t  i n c r e a s i n g  t r a n s p o r t
c a p a c i t y  o r  enhanc ing  th e  e x i s t i n g  system has  been  s t i f l e d
and n e g a t e d  by p o p u l a t i o n  i n c r e a s e .  *
238
VO
5 :
>9
-P-H
Ü
N (H 
•H O
■rt T3
S. §
§A -H d += 0) Ü
JOc•H m 
+3 (D m -H •H 4-3 
X -H
rH
>9 O
Ü Ph
H P
rH d
(3 O
P4 O
-P d
d -------1 o
© •H
P
©
pH rH
© d
> p ,
o o
o Ah
_ _ _
O
1
A
O
(H
© p
> d
© © ©
IZ) d s
i
Ph
P «H
d o ©
1 © rHu o d A
© d o O
> o •H ©
o Ü P P h
c
d ©
©
§ 1
© © © •H rH
iH © P P  pin >9
pu d © © e P
1 d rH © •H
rH 'd d W
iH d © Ph rd d
© © n© o d ©
rH < FX © T©
■pU m O B 
p. ® 
ra rH
s «P uS  A
to ©
d rd
© •H P
p p
d Ü 4-,
p •H O
Ü Ph
d P d
p © p
p © >9
© U o P
© p •H
«  o8 to O
• H
r>9 1 © rH
© © © 1 © ©  rH  P rH ©
© rd d P  © d © ©
1 © P >9 to  U P P d d
© Ü P •H O  - H  - © • H d rH
d Ü o • H d © rd © pH © ©
o © p Ü d to P^  <+H CO rH >
m xi
® •xi
« H  £T5
O (p
p
i
d
© (D B ©U P  rH o  ©
d  d  P h xi O
© © o d
rH 8  © p  ©
© © pH © p
d  > © ©
d  O Ch P  -H
pp S  O Ü  d
I
«M
o
©
Ü ©
d P
© o
to p
p u
© ©
> pH p
d •H p
o P p
o P ©
>9 P
Ü  -PnJnd n
<D -p
-P C cti © © Ü 
C
8Ü d
t  P
C  o3  O ©
s  w
'd
© d id 
® Ph -H d  •H © (d 
Ph r H  - p  t-H 
■P rH d  © 
© O © M  
d o g 
• d  I ^  ^  
d © o  ©
•H -P tH ^
■h 3  S g
O & © pq
•H
§
rH
©
o
o
to
© ©
>
rH ©
© © p
p ro X
to © u
Ü ©
© o
.d p o
Eh P h p
S K a i a o H J  i i H O J S N v a i ,
no
2 3 9
The m a l d i s t r i b u t i o n  o f  land  use i n  Bombay d e s c r i b e d  in  
Chapter  2 .2  i s  a l s o  a n o t h e r  cause of  t h e  e x t r e m e l y  high l a n d  
v a l u e s .  The i n f l e x i b i l i t y  of  l and  use and th e  problem of  
r e a d i l y  a l t e r i n g  land  use  t o g e t h e r  w i th  t h e  s e v e re  p h y s i c a l  and 
g e o g r a p h i c a l  c o n s t r a i n t s  of th e  Bombay s i t e  a l l  c o n t r i b u t e  t o  a 
d ev e lo p m en ta l  problem. I t  i s  i n d u b i t a b l e  t h a t . t h e  heavy
I
c o n c e n t r a t i o n  of  s eco n d a ry ,  t e r t i a r y  and q u a t e r n a r y  a c t i v i t i e s  
has  l e d  t o  the  convergence  of  t r i p  a t t r a c t o r s  which has i n  t u r n  
e x a g g e r a t e d  th e  u n i l i n e a r  movement o f  commuters.  N i s s e l  ( l 97?) 
conc luded  t h a t  th e  t r a f f i c  c o n d i t i o n s  a r e  m a in ly  due t o  t h e  
d i s c r e p a n c y  between t h e  g e o g r a p h i c a l  c e n t r e  of  G r e a t e r  Bombay 
and l o c a t i o n  of th e  G3D. The s p a t i a l  and s t r u c t u r a l  
imbalance  has  emerged as  the  most c r u c i a l  problem of the  
■metropol is  and i t s  r e p e r c u s s i o n s  a r e  most e v i d e n t  i n  t h e  
t r a n s p o r t  s e c t o r .  The c i t y  s t r u c t u r e  has  become in c o m p a t ib le  
w i th  t h e  t r a n s p o r t  c a p a c i t y  a v a i l a b l e .  The development of  
Cuffe Pa rade  and Nariman P o in t  t h r o u g h  th e  Backbay R ec lam a t ion  
Scheme has  f u r t h e r  a g g r a v a te d  t h e  s t r u c t u r a l  imbalance and 
r e i n f o r c e d  th e  m o n o -c e n t r i c  c i t y  s t r u c t u r e .
This  w i l l  no doubt encourage  more t e r t i a r y  s e c t o r  employment 
t o  c o n c e n t r a t e  t h e r e  and as a consequence g e n e r a t e  more t r a f f i c .  
Meier  ( 1980 ) su p p o r te d  t h a t  by s t a t i n g ,  ' I t  i s  e a s i l y  
d e m o n s t r a t a b l e  t h a t  t r a n s p o r t  of  workers  t o  t h e  new h ig h  r i s e  
b u i l d i n g s  a t  w a te r s  edge would be e x c e e d in g l y  ex p en s iv e . . '  
Bombay's t r a n s p o r t  problem l i e s  i n  i t s  u np la nned  and 
l o p - s i d e d  s p a t i a l  g rowth .  Even to d a y ,  development i s  p ro c e e d in g  
t o  an u n d e s i r a b l e  e x t e n t  and i n  an "undes i rab le  d i r e c t i o n .
The im balance  in  t h e  s p a t i a l  d i s t r i b u t i o n  o f  p o p u l a t i o n  and 
economic a c t i v i t y  n e c e s s i t a t e s  l a r g e  s c a l e  i n t r a  c i t y  
movement g i v i n g  r i s e  t o  s e r i o u s  problems i n  th e  movement of  
p e o p l e ,  goods and v e h i c l e s .  The t e n d en cy  tow ards  employment 
c o n c e n t r a t i o n  must be e f f e c t i v e l y  r e s t r i c t e d  as  commuters a re  
b e i n g  f o r c e d  t o  t r a v e l  over eve r  i n c r e a s i n g  d i s t a n c e s  and o n , 
e ve r  more c o n g e s te d  r o u t e s .  T r a f f i c  cannot  be reduced  so long  
as work c e n t r e s  a r e  c e n t r a l i z e d  and l a n d  use  i n  th e  CBD 
c o n t i n u e s  t o  be i n t e n s i f i e d .  P r o v id in g  i n f r a s t r u c t u r e  f o r
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c i t i e s  t h a t  focus  on a s i n g l e  h ig h  d e n s i t y  u rban  c e n t r e  i s  a. 
c o l o s s a l  t a s k  and i n e v i t a b l y  t h e y  f a c e  h igh  t r a n s p o r t  i n f r a ­
s t r u c t u r e  c o s t s  b ecause  of  t h e  convergence of  many people 
i n t o  a s i n g l e  a r e a .  For  Bombay, t h i s  f a c t o r  i s  m u l t i p l i e d  
s e v e r a l  t im e s  because  t h e  CBD i s  app ro ac h ab le  on ly  a long  a 
c o r r i d o r  s u b tended  by 30^ a n g l e .
Ov;en ( 1 9 7 3 »  6 7 ) g e t s  t o  t h e  c r u x  o f  t h e  m a t t e r  w h e n  h e  s a y s  
’ a l l e v i a t i o n  o f  t r a f f i c  c o n g e s t i o n  w i l l  r e q u i r e  n o t  o n l y  a  
t r a n s p o r t  s t r a t e g y  d e s i g n e d  t o  m ov e  t r a f f i c  b u t  a n  u r b a n  
d e s i g n  s t r a t e g y  a i m e d  a t  a l t e r i n g  t h e  c o n d i t i o n s  u n d e r  w h i c h  
t r a f f i c  m o v e s . ’ A n d ,  o n e  m i g h t  a d d ,  t h e  c o n d i t i o n s  u n d e r  w h i c h  
i t  i s  g e n e r a t e d .
The obvious  remedy f o r  o v e r - c o n c e n t r a t i o n  i s  d e c e n t r a l i z a t i o n  
( G a la n t a y ,  1 9 7 9 »  R o n d i n e l l i ,  1 9 7 9 ) .  More a p p r o p r i a t e  in  
Bombay’s s i t u a t i o n  would be r e - c e n t r a l i z a t i o n  of  t h e  c i t y ’ s 
economic a c t i v i t i e s ,  t h a t  i s ,  r e - l o c a t i n g  economic a c t i v i t i e s  
t o  a n o t h e r  c e n t r e .  Th is  i s  a fundam en ta l  p r e - r e q u i s i t e  f o r  
d e c o n g e s t io n  of Bombay’ s p o p u l a t i o n .
D e c e n t r a l i z a t i o n  ha.s proved i n e f f e c t i v e  i n  e l i m i n a t i n g  t r a n s p o r t  
problems in  c i t i e s .  Although ’p e a k e d n e s s ’ i n  demand i s  r ed u ce d ,  
d e c e n t r a l i z a t i o n  l e a d s  t o  d i s p e r s e d  o r i g i n s  and d e s t i n a t i o n s  
which in  t u r n  r e q u i r e  more f l e x i b l e  modes of  t r a n s p o r t  p r o v i s i o n ,  
of  which t h e  c a r  has  proved t o  be t h e  most c o n v e n i e n t .
Since  t h i s  mode i s  h i g h l y  u n l i k e l y  t o  be a v a i l a b l e  t o  t h e  masses 
i n  Bombay, p lanned  r e - c e n t r a l i z a t i o n  h o ld s  t h e  answer t o  Bombay’s 
t r a n s p o r t  p rob lems .  The s i t u a t i o n  t h a t  has been  r e a c h e d  in  
Bombay c a l l s  f o r  a b e t t e r  b a l a n c e  between t r a n s p o r t  supp ly  and 
demand. T h i s  can be a t t a i n e d  by a. r e - c e n t r a l i z a t i o n  of 
a c t i v i t y  t h a t  r e s u l t s  i n  more s y s t e m a t i c  and t h e r e f o r e  more 
e a s i l y  s a t i s f i e d  t r a v e l  demand. R e s t r u c t u r i n g  o f  the  c i t y  
e n t a i l s  new development by r e o r g a n i z a t i o n  of u n b a lan ced  
deve lopment .  This  c o u ld  ta k e  p l a c e  e i t h e r  by c r e a t i o n  o f  a 
new tw in  c i t y  a n d / o r  o rg a n iz e d  development o f  e x i s t i n g  towns 
which a t  p r e s e n t  a r e  mere ly  d o rm i to ry  suburbs  t o  Bombay.
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T r a f f i c  a t t r a c t o r s  and g e n e r a t o r s  e s p e c i a l l y  commercial  
e s t a b l i s h m e n t s  shou ld  be s h i f t e d  t o  o t h e r  a r e a s  i n  o rd e r  t o  
l e s s e n  t h e  lo a d  and volume on th e  t r a n s p o r t  sys tem.
S u r face  c o n g e s t i o n  has  r e a c h e d  c r i t i c a l  l e v e l s  (Chapter  5) 
and r a i l w a y s  have f a i l e d  to  deve lop  s u f f i c i e n t l y  as an 
a l t e r n a t i v e  t o  r e l i e v e  c o n g e s t i o n  of  road  t r a f f i c .
Without  a p p r o p r i a t e  l a n d  use c o n t r o l s  c o n g e s t i o n  seems 
u n a v o i d a b le .  IBRD (l975> 48) i d e n t i f i e d  t h a t  Bombay's 
problem i s  posed  by th e  dominance of  th e  CBD and  l a c k  of  
s econdary  c e n t r e s .  Th is  i s  conf i rm ed  in  t h e  p r e s e n t  s tu d y .  
S u b s i d i a r y  c e n t r e s  w i th  adequa te  t r a n s p o r t  l i n k s  need t o  be 
c a r e f u l l y  p la nned  and promoted.  Th is  i s  a l l  t h e  more im p o r ta n t  
b ecause  Bombay i s  a growing c i t y  and c o n t i n u i n g  to  expand.  
F u tu r e  growth  needs to  be guided  i n  a p ro p e r  way.
Meier ( 198O, 136) comments on th e  f a c t  t h a t  Bombay has f o r  
long  been  e x t r a o r d i n a r i l y  overcrowded and i n  o r d e r  t o  be more 
p r o d u c t i v e  i t  needs more space .  F u t u r e  growth must be 
s iphoned  o f f  t o  the  e a s t  a c r o s s  t h e  Thana. Creek .  Coun te r ­
magnets t o  t h e  e x i s t i n g  CBD a re  u r g e n t l y  needed  so t h a t  
f u t u r e  movement i s  no t  r e s t r i c t e d  t o  a  N-S a x i s .  Unless  th e  
p r e s s u r e  o f  u r b a n i z a t i o n  i s  p r o p e r l y  c h a n n e l l e d  and c o n t r o l l e d  
i t  i s  obv ious  t h a t  t h e  c i t y  w i l l  become i n c r e a s i n g l y  c o n g e s te d  
and th e  c o s t  o f  s u p p o r t i n g  i n f r a s t r u c t u r e  w i l l  r i s e .  There i s  
need f o r  d i r e c t i n g  more a t t e n t i o n  t o  t h e  n e g l e c t e d  s id e  of  th e  
problem -  l a n d  u s e .
In  a c i t y  w i th  unp lanned  la nd  u s e s ,  e x c e s s i v e  r e s o u r c e s  have 
t o  be d e v o te d  mere ly  t o  t r a f f i c  r e l i e f .  The c h a l l e n g e  i s  t o  
ensu re  t h a t  th e  l o c a t i o n  of hous ing ' ,  i n d u s t r y  and community 
s e r v i c e s  produce  c onven ien t  a r r an g em en ts  t h a t  r ed u ce  t r a n s p o r t  
problems i n s t e a d  of  c r e a t i n g  them. Rice  (1977,  448) i d e n t i f i e s  
t h a t  a more f a v o u r a b l e  d i s t r i b u t i o n  of  r e s i d e n t i a l  and 
employment,  b o th  i n  te rm s  of  t h e i r  d e n s i t i e s  and p r o x i m i t i e s  
may r e s u l t  i n  as much as 30% r e d u c t i o n  in  t r a v e l .  I f  l a n d  use 
p a t t e r n s  c o u ld  be more f a v o u r a b l y  and l o g i c a l l y  e s t a b l i s h e d ,  
many of  t h e  t r a n s p o r t  problems as  t h e y  a r e  known today  may be
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e l i m i n a t e d .  The European  Counci l  o f  M i n i s t e r s  (1975) p o i n t  out  
t h a t  t r a n s p o r t  becomes a l a z y  s u b s t i t u t e  f o r  u rban  p l a n n i n g .
In  an ene rgy  c o n s t r a i n e d ,  c a p i t a l  d e f i c i e n t  c i t y ,  th e  s o l u t i o n  
l i e s  no t  i n  b u i l d i n g  more t r a n s p o r t  b u t  to  l e s s e n  th e  need 
f o r  i t .  In  Bombay i f  t h e  land  use o r g a n i z a t i o n  c o n t in u e s  i n  
the  p r e s e n t  way i t  w i l l  p e r p e t u a t e  and a c c e n t u a t e  th e  t r a n s p o r t  
p rob lem s ,  making them i n s u p e r a b l e .
Owen ( 1972 , 4 3 ) obse rved  t h a t  'Bombays s i t u a t i o n  i l l u s t r a t e s  
i n  an e x a g g e r a t e d  way t h e  m is tak e” o f  a t t e m p t i n g  t o  accommodate 
c o n g e s t i o n  r a t h e r  t h a n  dea l  w i th  th e  u n d e r l y i n g  f a c t o r s  t h a t  
g e n e r a t e  i t * .  I t  has  become b o th  n e c e s s a r y  and v i t a l  to  
r e g u l a t e  demand f o r  t r a n s p o r t  t h ro u g h  b e t t e r  c o n t r o l  o f  l a n d  
u s e .  Land use  p la n n in g  remains t h e  most pow erfu l  t o o l  f o r  
c o n t r o l l i n g  and r e g u l a t i n g  t r a f f i c ,  y e t  i t s  use  f o r  t h i s  purpose  
has been  n e g l i g i b l e .  Th is  may be a t t r i b u t e d  t o  t h e  f a c t  t h a t  
l a n d  use  p l a n n i n g  can on ly  he lp  i n  t h e  lo ng  run  as  th e  r e s u l t s  
a r e  u n l i k e l y  t o  b r i n g  immediate r e l i e f  to  t h e  t r a n s p o r t  
prob lems .  However, such a powerfu l  t o o l  shou ld  no t  be i g n o r e d  
and a t t e n t i o n  must be p a i d  to  r e s t r u c t u r i n g  l a n d  u s e .
While t r a n s p o r t  has g r e a t l y  i n f l u e n c e d  th e  way i n  which c i t i e s  
have d e ve loped  (C hap te r  1 .2 )  i t  has  had ve ry  l i t t l e  i n f l u e n c e  
on t h e  way i n  which th e y  have been  p la n n ed .  The key to  
r e s o l v i n g  t h e  t r a n s p o r t  d i f f i c u l t i e s  l i e s  i n  s p a t i a l  o r g a n i z a t i o n  
of  t h e  l a n d  use which g e n e i a t e s  demand -■ g e t t i n g  a t  tl ie cause  
r a t h e r  t h a n  symptoms of  th e  d i s e a s e .
There i s  s u b s t a n t i a l  m e r i t  i n  do ing  t h i s  o th e r w i s e  l a r g e  sums of  
money w i l l  be r e q u i r e d  f o r  augmenting r a i l w a y  c a p a c i t y ,  expanding  
ro ad s  and b u i l d i n g  f l y o v e r s  and u n d e rp a s s e s  i n  Bombay which i s  a 
q u e s t i o n a b l e  p r i o r i t y  f o r  a r e s o u r c e  poor c o u n t r y .  I t  i s  even a 
m i s c o n c e p t io n  to  b e l i e v e  t h a t  a d d i t i o n a l  t r a n s p o r t  i n f r a s t r u c t u r e  
w i l l  m i t i g a t e  UTPs. In  f a c t  i t  may even r e s u l t  i n  f u r t h e r  decay 
and pe rhaps  a n n i h i l a t i o n  of  the  c i t y .
/
Rai lways  a r e  o f t e n  seen  as an answer t o  u rban  t r a n s p o r t  problems 
o f  l a r g e  c i t i e s  in  r a p i d l y  growing LDC c i t i e s .  Bombay i s  an 
example o f  a c i t y  i n  which t h i s  o p t i o n  has a l r e a d y  been e x p l o i t e d .
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In Bombay, i t  i s  no t  t h a t  th e  t r a n s p o r t  system i n  te rm s  o f  th e  
people  moved i s  i n e f f i c i e n t .  The IBRD(l97l)  r e p o r t  c la im ed  
Bombay to  have an e f f i c i e n t  p u b l i c  t r a n s p o r t  system e s p e c i a l l y  
i n  c o n t r a s t  w i th  o t h e r  LDC c i t i e s .  However, t h e  system g e n e r a t e s  
t r a f f i c  f a r  in  excess  o f  i t s  d e s ig n  c a p a c i t y  and i t  i s  d o u b t f u l  
i f  t h e r e  rem a ins  any p o s s i b i l i t y  o f  i n c r e a s i n g  th e  c a p a c i t y .  
T h e r e f o r e ,  t h e  a l t e r n a t i v e s  a re  e i t h e r  v a s t l y  expens ive  new 
t r a n s p o r t  s y s tem s ,  r u l e d  out  by l a c k  of  r e s o u r c e s ,  o r  a l t e r  
th e  l a n d  use  p a t t e r n s  and t a c k l e  ..the problem from th e  p o i n t  of  
view o f  t h e  n o n - t r a n s p o r t  f a c t o r s .  Even w i th  a good t r a n s p o r t  
sys tem,  u n l e s s  l a n d  u se  i s  com pa t ib le  w i th  t h e  t r a n s p o r t  c a p a c i t y  
a v a i l a b l e ,  t r a n s p o r t  problems w i l l  r em a in .  Bombay s e r v e s  as  a 
good example to  o t h e r  LDC c i t i e s  t h a t  a good p u b l i c  t r a n s p o r t  
' sys tem by i t s e l f  i s  no t  adequa te  t o  remove t h e  problems.
LDCs have t o  be f r u g a l  i n  t h e i r  u se  o f  r e s o u r c e s  and t h e r e f o r e ,  
th e y  need  t o  ensu re  a l e s s  t r a n s p o r t  i n t e n s i v e ,  l e s s  c o s t l y  and 
more e f f i c i e n t  and c o n g e n ia l  u rban  p a t t e r n .
The p roposed  s i x t h  and s even th  r a i l w a y  c o r r i d o r s  (Chapte r  4*1) 
a r e  no t  t h e  f i n a l  answer to  Bombays t r a n s p o r t  p rob lem s .  They 
would e n t a i l  mass ive commitment of  r e s o u r c e s  and i f  t r a f f i c  i s  
encouraged  t o  grow a l o n g  the  same a x i s  t h i s  w i l l  worsen th e  
e x i s t i n g  problems and c r e a t e  new ones  t o  a p o i n t  where an 
impasse i s  r e a c h e d .
The p ro p o sed  n o r t h - s o u t h  ra i lv jay  c o r r i d o r s  w i l l  a l s o  become 
overcrowded and c o n g e s te d  u n l e s s  a c t i o n  i s  a l s o  t a k e n  to  
r e s t r i c t  b u i l d i n g  h e i g h t s  and d e n s i t . e s  and gu ide  growth beyond 
th e  b u i l t  up a r e a s  t o  communit ies  where a com bina t ion  o f  jobs  
and h o u s in g  can r educe  the  volume o f  commuter t r i p s .
There i s  some scope f o r  r o a d  t r a n s p o r t  improvement p r o v id e d
t h a t  t h e  T r a n s p o r t  Systems Management schemes a r e  s u c c e s s f u l l y
implemented .  D e s p i te  t h i s  p o t e n t i a l ,  t h e  a v a i l a b l e  c a p a c i t y
would s t i l l  no t  be adequa te  to  meet t h e  demand a t  t h e  p r e s e n t
/
growth r a t e .  I t  seems c l e a r  t h a t  t r a n s p o r t  s o l u t i o n s  a lone  
cannot  s o lv e  th e  prob lems and cou ld  indeed  add t o  them even 
i n  a c i t y  l i k e  Bombay w i th  low l e v e l s  o f  c a r  ownersh ip  and 
r e l a t i v e l y  e f f i c i e n t  t r a n s p o r t  sys tem.
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In  th e  l i g h t  of  the  growing problems i n  Bombay e s p e c i a l l y  
w i th  r e g a r d  to  th e  s c a l e  of  growth and s p a t i a l  d i s t r i b u t i o n  
of  t h a t  g rowth ,  a s t a g e  has been r e a c h e d  where t h e  e x i s t i n g  
p a t t e r n  can be s u b s t a i n e d  on ly  by c o l o s s a l  i n v e s t m e n t s .  
P e r p e t u a t i o n  o f  th e  e x i s t i n g  monocen t r ic  p a t t e r n  o f  development 
as a g a i n s t  a  p o l y n u c l e a t e d  p a t t e r n  would mean an a d d i t i o n a l  
c o s t  o f  R s . 1 ,200 c r o r e s  over th e  nex t  25 y e a r s  i n  o rd e r  to  
m a in t a i n  t h e  p r e s e n t  s t a n d a r d  o f  c i v i c  f a c i l i t i e s .  Every  job 
added i n  Bombay so u th  in v o l v e s  an a d d i t i o n a l  c o s t  o f  R s . 23 ,000  
and i f  th e  s o u t h e r l y  c o n c e n t r a t i o n  c o n t in u e s  beyond I 986 
a d d i t i o n a l  c o s t s  may r i s e  to  R s . 48 ,000  per  job 
(BIŒDA, 1 981 , 1 ) .  Many of  th e  t r a n s p o r t  problems can be 
d i r e c t l y  a t t r i b u t e d  t o  t h e  f a i l u r e  t o  implement a  p ro p e r  and 
. c o n s i s t e n t  l a n d  use  p l a n n in g  p o l i c y .  P a ta n k a r  ( 198I )  and 
N i s s e l  ( 1977 ) b o th  f a v o u r  r e s t r u c t u r i n g  o f  t h e  m e t r o p o l i s  as  
th e y  p o i n t  out  t h a t  t h e  problems would be n e a r e r  s o l u t i o n ,  i f  
th e  e x i s t i n g  l a n d  u s e ,  t h a t  i s ,  t h e  c i t y ’ s s p a t i a l  economic 
s t r u c t u r e  i s  a l t e r e d .  BMRDA ( 198I ,  3) and OECD ( 1978) 
conclude t h a t  th e  answer t o  Bombays problems l i e s  i n  the  
d i r e c t i o n  o f  demand management and m o d i f i c a t i o n  th rough  
i n t e g r a t e d  l a n d  use and t r a n s p o r t  p l a n n in g .
I f  th e  consummation i s  t o  minimize t r a n s p o r t  p rob lem s ,  th e n  
c o n t r o l l i n g  t h e  n o n - t r a n s p o r t  f a . c to r s  can p ro v id e  th e  on ly  
lo n g - t e rm  answ ers .  There i s  need  f o r  d e c o n g e s t io n  of  peop le  
and r e - c e n t r a l i z a t i o n  o f  economic a c t i v i t y .  The problem, 
th e n  rem a ins  as to  t h e  p r e c i s e  form t h a t  such a r e s t r u c t u r i n g  
of  u rban  a c t i v i t y  might  t a k e .  This  w i l l  now be c o n s i d e r e d  in  
more d e t a i l .
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6 .2  PLAIHJIITG FOR THE BOMBAY REGION
E f f o r t s  have been made s in c e  1945 to  p r e p a re  p l a n s  f o r  an 
o r d e r l y  development o f  Bombay. Although th e  Bombay M unic ipa l  
C o rp o r a t i o n  (BMC) to o k  over  th e  l i a b i l i t i e s  and f u n c t i o n s  of  
t h e  Bombay Improvement T r u s t s  in  1937,  i t  was t h e  M a h a ra s h t r a  
Toxm P la n n i n g  Act (M.T.P .A .)  o f  1954,  t h a t  came i n t o  f o r c e  
i n  1957 , which gave r e q u i s i t e  powers t o  BMC to  p r e p a re  a 
comprehens ive p lan  f o r  th e  c i t y  ( I n d i a n  I n s t i t u t e  o f  P u b l i c  
A d m i n i s t r a t i o n ,  1978, 9 7 ) .
I n  1964 , EMC p u b l i s h e d  i t s  t w e n t y -y e a r  development p lan  f o r  
G r e a t e r  Bombay. I t  was drav/n up w i th  the  long  te rm o b j e c t i v e s  
o f  a c h i e v i n g  i n t e g r a t e d  development and g i v i n g  th e  c i t y  a 
c ohes ive  s t r u c t u r a l  p a t t e r n .  I n s t e a d  o f  a l t e r i n g  th e  n o r t h -  
sou th  development p a t t e r n ,  th e  p l a n n i n g  p r o p o s a l s  f u r t h e r  
a c c e n t u a t e d  th e  n o r t h - s o u t h  a x i s .
Sivaramadcrishnan (1978,  123) i s  c r i t i c a l  o f  t h e  p la n  as  he sees  
i t  e s s e n t i a l l y  as  a l a n d  use zon ing  e x e r c i s e  which r e i n f o r c e s  
th e  e x i s t i n g  m onocen t r ic  development w i th  h ig h  F . S . I .  i n  t h e  
s o u th  (C h a p te r  2 . 4 ) .  A committee i n  I 965 under  t h e  cha i rm an­
s h ip  o f  Dr G adgil  was c a l l e d  upon t o  f o r m u l a t e  p r i n c i p l e s  f o r  
r e g i o n a l  p l a n n i n g  f o r  Bombay and Pune.  The G adg i l  committee 
a t t e m p t e d  to  d e l i n e a t e  the  M e t r o p o l i t a n  Region o f  Bombay by 
c o n s i d e r i n g :
1. The a r e a  over  which a c t i v i t y  of  t h e  u rb a n  core
i s  a l r e a d y  u l t i m a t e l y  a f f e c t i n g  t h e  soc io -econom ic  
l i f e .
2. The s u r ro u n d in g  a r e a  over  which i t  a p p e a r s  n e c e s s a r y  
to  p la n  f o r  i n t e g r a t e d  development i n  t h e  f u t u r e .
( I . I . P . A . ,  1981 , 23 ) .
I t  was conc luded  t h a t  a r e g i o n a l  p l a n n i n g  approach  was e s s e n t i a l  
i f  t h e  problem s of  G r e a t e r  Bombay were t o  be t a c k l e d  s a t i s f a c t ­
o r i l y .  The problems of  Bombay c o u ld  no t  be viewed  in  i s o l a t i o n  
and had to  be r e l a t e d  t o  th e  r e g i o n a l  m a t r i x  o f  which i t  was 
p a r t .  The t o t a l  a r e a  under  BMRPB j u r i s d i c t i o n  amounts to  
4 ,4 0 0  so .  km. With t h e  o b j e c t  o f  g u id i n g  f u t u r e  grovrth t h e
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G adgi l  committee recommended th e  s e t t i n g  up o f  Reg iona l  
P lan n in g  Board  t o  t a c k l e  the  problems of  th e  r e g i o n  and t h e s e  
were e s t a b l i s h e d  in  I 967 (Bombay Civ ic  T r u s t ,  I 970 ) .  The 
BMRPB, d em arca t ion  f o r  BliR i n c l u d e s  G r e a t e r  Bombay, Thana,  
Kalyan ,  Bhiwandi and B a s s e in  Ta lukas  o f  Thana D i s t r i c t ,  and 
th e  Uran T a luka ,  p o r t i o n  of  Pan v e l ,  K a r j a t ,  Khapoli  and 
Talukas  o f  Kolaba d i s t r i c t .
BMRPB p u b l i s h e d  a t w e n t y -y e a r  development p la n  f o r  th e  Bombay 
M e t r o p o l i t a n  Region f o r  I 97I - I 99Ô (BMRPB, I 974 ) .  One o f  th e  
c o n c l u s i o n s  r e a c h e d  was t h a t  t h e  growth of  Bombay i s  due more 
t o  o f f i c e  t h a n  i n d u s t r i a l  employment.  The Board s u g g e s te d  
t h a t  u n l e s s  o f f i c e s  were s h i f t e d  th e  grovrth o f  Bombay c o u ld  
no t  be c o n t r o l l e d .  In  a d d i t i o n  t o  a job f r e e z e  and r e d u c t i o n  
in  F . S . I .  i n  the  CED and the  abandonment o f  th e  Backbay 
R ec lam a t ion  scheme, t h e y  s t r o n g l y  recommend th e  development 
o f  t h e  tw in  c i t y  a c r o s s  the  Thana Creek with  t h e  o b j e c t  of  
l o c a t i n g  t e r t i a r y  a c t i v i t y  t h e r e .  One o f  the  f i n d i n g s  o f  th e  
r e p o r t  vfas t h a t  th e  c e n t r a l  problem o f  the  r e g i o n  vjas t h e  
c r u s h in g  domina t ion  of  Bombay.
BMRPB j u s t i f i e d  th e  tw in  c i t y  development o f  tw'o m i l l i o n  
p o p u l a t i o n  by 1991 on t h e  b a s i s  t h a t  t e r t i a r y  and q u a t e r n a r y  
a c t i v i t i e s  need  a m e t r o p o l i t a n  s e t t i n g  to  f u n c t i o n  e f f i c i e n t l y  
(BMRPB, 1974 , 104; Bombay Civ ic  T r u s t ,  1970, 74; D esa i ,  1970).  
O f f i c e s  can n o t  be d i s p e r s e d  in  a p iecem ea l  manner and t h e  
e x i s t i n g  c o n c e n t r a t i o n  i n  th e  P o r t  Area v;as an i n t e r d e p e n d e n t  
whole.  A s i m i l a r  c o n c e n t r a t e d  b ase  would be needed  f o r  a  ne\i 
c i t y  o f  e q u a l  s t r e n g t h .  In  a d d i t i o n ,  t o  be e f f e c t i v e ,  t h e  nev; 
c i t y  must be l o c a t e d  w i t h i n  a r e a s o n a b l e  commuting d i s t a n c e  
from Bombay i n  o rd e r  t h a t  i t  c o u ld  sha re  th e  a d v an tag es  o f  
e x t e r n a l  and ag g lo m e ra t io n  economies .  The r e p o r t  n o t e s  f u r t h e r  
t h a t  t h e  g e o g r a p h i c a l  c o n s t r a i n t  i n  Bombay e x e r c i s e d  by th e  
l o c a t i o n  o f  t h e  dovmtown a r e a  a t  t h e  s o u th e r n  t i p  o f  t h e  nar row 
p e n i n s u l a r  i n d i c a t e s  t h e  n e c e s s i t y  o f  d u p l i c a t i n g  th e  co re  / 
a c t i v i t i e s  a lo n g  a nev; a x i s  of  deve lopment .Changes  i n  t h e  
s p a t i a l  s t r u c t u r e  o f  t h e  c i t y  appea r  e s s e n t i a l  (BMRPB, 1974, 
x x v i i ;  ESDC, I 978 , Ch. l ) .
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The BMRPB report outlines four possible options for a rational 
structure for the future pattern of development in the 
region (BMRPB, I9 7 4, 1 0 3). These are;-
1.  An i n t e r n a l  r e s t r u c t u r i n g  of  t h e  m e t r o p o l i s
2 . The development of new satellite towns and 
expansion of existing ones outside Greater 
Bombay creating a multi-town structure,
3. Corridor development along the transport 
arteries.
4# The development of a twin city with its main 
function to check migration to Greater Bombay.
The study firmly establishes (BIŒPB, I9 7 4, I0 5 ) that no single 
solution by itself would be adequate to take care of the 
development problems of the metropolitan region. The need is 
for a physical reorganization of activities and regulation of 
growth and this requires a combination of all the above 
four options.
The City and Industrial Development Corporation (CIDCO) was 
created in 1970 and was appointed as the development 
authority for New Bombay. Its function is primarily to 
plan, execute and maintain development of the twin-city as 
recommended by the BMPB.
The Bombay Metropolitan Region Development Authority was 
created in 1975 basically as a forum for coordinating the 
different agencies to ensure a systematic development of the 
BMR, However, it has no power to require the agencies involved 
to submit their plans and therefore, even today the plans of 
different agencies remain largely unco-ordinated. Datta 
( 1981 , Ch. 4 ) discusses in detail the role of the development 
authority. In practice, liaison and consultation with the 
appropriate authorities, either those affected by development 
or with those involved in development, are of a meagre kind. 
This is best highlighted by the effort in developing the twin / 
city as unregulated growth and concentration of economic 
activity in Bombay South continues unabated. This is confirmed 
by Sivaramakrishnan ( 1978 , 124) who notes that 'the Backbay 
Reclamation Scheme, with high density office and residential
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complex at the tip of Bombay Island is gaining momentum and 
thus running counter to the regional plans chief objective of 
shifting as much commercial and office space to the twin city'.
Bombay planning is described in greater detail by Gandhi 
(1973), Sivaramakrishnan (19 7 8, 122-1 3 0), Datta (1981).
It emerges that planning in Bombay seems to have paid more 
attention to the preparation of development plans than to 
their implementation. The proposals are by and large still 
in the form of paper planning, strict enforcement of zoning 
regulations and land use plans have not been properly 
administered and the present transport problems can be 
directly attributed to the failure of land use controls.
The failure to execute the proposals despite the apparent 
rationality of the recommendations is by itself notable.
This suggests that drawing up the plans has become an end 
in itself and that Bombay, like most other LDC cities, has 
become a victim of the 'easy to plan and formulate, hard to 
achieve and implement' syndrome. This has been primarily 
because while the forces which create, reinforce and 
accelerate urban growth are predominantly regional and 
national, and controlled by the State Government, the remedies 
to urban problems have to be found and implemented at the 
local municipal level, where limited resources make plan 
enforcement ineffective (Bombay Civic Trust, 1970; Dube,
1979; Thakur, I98O; Bhargava, I9 8I, Ch. 3 ) .  In the transport 
sector this is further complicated as Patankar (1 9 7 8, 36) 
argues, by the existence of a large number of organizations 
responsible for the transport sector in Bombay, each with its 
own specific responsibilities to fulfil. He illustrates this 
by stating that 'the bus operator has no control on the land 
use planning which is the most important factor in traffic 
generation and even between the rail and road transport 
authorities there is no form of coordination'. The growth ^
problems of the city have been aggravated by the all too 
common administrative delays, confusion of responsibilities 
and absence of clear-cut coordinated development objectives.
As a consequence, a great
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d e a l  o f  p l a n n in g  e f f o r t  i s  w as ted  and th e  a c t u a l  im p lem en ta t ion  
has  been  of  m a rg in a l  im pac t .  P o l i c i e s  t h a t  a r e  developed  need  
to  be a d o p te d  and p l a n s  implemented.  The r e a l  problem to d a y  
i s  how t o  a c t i v a t e  t h e  p l a n s .  There i s  an i n c r e a s i n g l y  u r g e n t  
need t o  check  and guide c o n t i n u i n g  u n d e s i r a b l e  u rban  growth 
i n t o  a d e s i r a b l e  p lanned  form. Bharagava  ( 198I ,  I 5 ) s t a t e s  
t h a t  p a s t  p l a n n in g  has  emphasized th e  need  f o r  i n d u s t r i a l  
d e c e n t r a l i z a t i o n  w i th  th e  b e l i e f  t h a t  t r a n s p o r t  problems cou ld  
be ' s o l v e d ’ by the  d i s p e r s a l  of  i n d u s t r i a l  employment.
The M a h a r a s h t r a  I n d u s t r i a l  Development C o rp o ra t i o n  (MIDC) in  
1961 and S t a t e  I n d u s t r i a l  and Inves tm en t  C o rp o ra t i o n  (SICOM) 
i n  1966 were s e t  up t o  h e lp  a l t e r  t h e  i n d u s t r i a l  l o c a t i o n  
i n  t h e  s t a t e ,  away from G r e a t e r  Bombay t o  t h e  r e s t  o f  
M a h a ra s h t r a  i n  o rd e r  t o  ach ieve  b a l a n c e d  r e g i o n a l  development 
(Godbole ,  I 9 7 8 ; I . I . P . A . ,  I 9 7 8 , Ch. 6 ) .  KIDC and SICOM e f f o r t s  
a t  d i s p e r s a l  have n o t  been  s u c c e s s f u l  as  f a r  as  i n t e g r a t e d  
u rban  development  i s  concerned .
The i n d u s t r i a l  e s t a t e s  i n i t i a t e d  by them a r e  l o c a t e d  in
i s o l a t e d  p o c k e t s  and a r e  no t  p a r t  and  p a r c e l  o f  th e  development
p la n  f o r  t h e  a r e a .  Even more c r i t i c a l  i s  t h e  f a c t  t h a t  hous ing
c o l o n i e s  a r e  b e i n g  e s t a b l i s h e d  w i th o u t  any th o u g h t  g i v e n - t o
th e  t r a n s p o r t  of  w orkers .  For  example,  I l l u s t r a t e d  Weekly
( 1981 , 28 ) r e v e a l e d  t h a t  th e  w orkers  who were housed  in  th e
new co lo n y  in  Chembur had e v e n t u a l l y  t o  abandon t h e i r  tenem en ts
beca u se  o f  poor t r a n s p o r t  f a c i l i t i e s .  Employers as  a
consequence a r e  o b l i g a t e d  t o  run  t h e i r  own uneconomic t r a n s p o r t
s e r v i c e s .  The u n n e c e s s a r y  m u l t i p l i c i t y  o f  b u s e s  i n  t u r n
c r e a t e s  problems o f  t r a f f i c  c o n g e s t i o n  in  b u i l t  up a r e a s .
D e s p i t e  p o l i c i e s  f o r  i n d u s t r i a l  d i s p e r s a l ,  i n d u s t r i e s  a r e
s t i l l  c o n c e n t r a t e d  i n  a s i n g l e  b e l t  from Bombay to  Pune
(Deshpande,  1973,  230) .  Even more im p re s s iv e  i s  t h e  f a c t  t h a t
75% o f  a l l  i n d u s t r i e s  a r e  s t i l l  l o c a t e d  on Bombay I s l a n d .
I n d u s t r i a l  development has  been most r a p i d  i n  a r e a s  c o n t ig u o u s
/
t o  G r e a t e r  Bombay, a s  f o r  example ,  Thana-Belapur  a r e a  
i n d u s t r i a l  employment has  i n c r e a s e d  from 16,000  jo bs  i n  1971 
t o  28 ,000  i n  1978 (ETP ( E l y ) ,  I 98O, p.  24i H a r r i s ,  1978,  19) .
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Godbole ( l 9 ? 8 ,  8 7 ) r e c o g n i z e s  t h a t  d e s p i t e  t h e  recommendation 
by commit tees  f o r  r e s t r i c t i v e  l o c a t i o n  p o l i c y  on i n d u s t r i e s  
i n  G r e a t e r  Bombay s in c e  I 965 , t h e  p o l i c y  has  been  s t r i n g e n t  
o n ly  as  f a r  as  heavy i n d u s t r i e s  a r e  concerned  and th e y  have 
been  l i b e r a l  w ith  r e s p e c t  to  t h e  l o c a t i o n  o f  l a b o u r  i n t e n s i v e  
u n i t s  i n  G r e a t e r  Bombay. This  has  added t o  t h e  a l r e a d y  
s e r i o u s  problems  f o r  t r a n s p o r t .  I t  has  p e r m i t t e d  smal l  s c a l e  
i n d u s t r i e s  t o  l o c a t e  f r e e l y  w i th i n  th e  c i t y  and has  a l low ed  
expans ion  o f  th o s e  a l r e a d y  p r e s e n t .  Th is  has  opened doors  
f o r  u n c o n t r o l l e d  growth o f  i n d u s t r i a l  a c t i v i t y  i n  Bombay.
IdEDG ( 1978 ) and Lakdawala ( 1960) d e s c r i b e  i n  d e t a i l  th e  
i n d u s t r i a l  p o l i c y  and l o c a t i o n  i n  Bombay. Induced  i n d u s t r i a l  
d i s p e r s a l  by MIDG and 6^ 1 COM have b ro u g h t  about  employment 
a c t i v i t y  i n  a r e a s  t h a t  would o th e rw i s e  have remained  
u n d e rd e v e lo p e d ,  however,  t h e r e  has  been  no ' t r i c k l e - d o w n ' ,  
t o  use H i r schm an 's  t e rm in o lo g y .  Although i n d u s t r i e s  have been 
r e g u l a t e d  and c o n t r o l l e d  t o  some e x t e n t ,  t e r t i a r y  and 
q u a t e r n a r y  a c t i v i t y  c o n t in u e s  t o  grow u n a b a te d  i n  Bombay South .  
S ide by s i d e  vrith i n d u s t r i a l  l o c a t i o n  a t t e n t i o n  needs  t o  be 
p a i d  t o  d é c o n c e n t r a t i o n  of  o f f i c e s  i n  Bombay Sou th .
D e c e n t r a l i z a t i o n  o f  employment has  n o t  ex ten d ed  t o  t e r t i a r y /  
o f f i c e  employment which has  by a l l  measures  rem a ined  
o b s t i n a t e l y  t i e d  to  th e  c i t y  c e n t r e .  The a u t h o r i t i e s  have 
by and l a r g e  been  p r e o c c u p ie d  w i th  i n d u s t r i a l  d i s p e r s a l  and 
have n e g l e c t e d  t h e  f a c t  t h a t  i t  i s  commercial  a c t i v i t y  which 
g e n e r a t e s  a  h i g h e r  number of  t r i p  ends (Chapte r  3*2) .
Bombay G iv ic  T ru s t  ( l 9 7 0 , 58- 6 0 ) i d e n t i f y  t h a t  i t  i s  th e  
commercia l  and o f f i c e  e s t a b l i s h m e n t s  i n  th e  Bombay F o r t  a r e a  
which c o n t r i b u t e  t o  c o n g e s t i o n  t o  a much l a r g e r  e x t e n t  
t h a n  i n d u s t r i e s .
An o f f i c e  does no t  depend f o r  i t s  working on t h e  p r o v i s i o n  o f  
raw m a t e r i a l s  nor  does i t  produce goods which n e e d  to  be 
d i s t r i b u t e d .  In  t h i s  s e n s e ,  o f f i c e s  a r e  more f o o t l o o s e  t h a n
/
i n d u s t r i e s .  D esp i te  t h i s ,  o f f i c e s  t e n d  to  g roup th e m s e lv e s  
even more, t h a n  i n d u s t r i e s .  No i n d u s t r i a l  a r e a  i n  Bombay has  
a c o n c e n t r a t i o n  of  f a c t o r i e s  as  i n t e n s i v e  as  o f f i c e s  i n  t h e  
downtown a r e a .  There i s  a d i s p r o p o r t i o n a t e  and heavy
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c o n c e n t r a t i o n  o f  commercial  e s t a b l i s h m e n t s  i n  Bombay s o u th .
Although  t h e  ad van tages  o f  ag g lo m e ra t io n  a r e  n o t  always so 
t a n g i b l e  as  th e  d iseconomies  a r e ,  t h e  a d v an tag es  o f  e x t e r n a l  
and a g g l o m e ra t io n  economies en joyed  by o f f i c e s  l o c a t e d  in  
Bombay s o u th  shou ld  not  be undermined .  Deshpande ( l973)  
found t h a t  t h e  t e r t i a r y  s e c t o r  o f  Bombay i s  growing a t  a 
f a s t e r  r a t e  th a n  i n d u s t r i a l  employment s in c e  I 9 6 2 . ___
H a r r i s  (1972 ,  66-72) p o i n t s  out  t h a t  ev idence  s u g g e s t s  m ig ran t  
s t r eam s  a r e  s e n s i t i v e  t o  changes i n  employment o p p o r t u n i t y  i n  
t h e  d e s t i n a t i o n  a r e a .  T h e re fo re ,  t h e r e  i s  i n d i c a t i o n  t h a t  
job o p p o r t u n i t i e s  s hou ld  agg lom era te  away from l a r g e  c i t y  
c e n t r e s .  The problem remains  of  how t o  coax and c o j o l e  
commercial  a c t i v i t y  t o  r e l o c a t e  away from Bombay so u th .  The 
l o c a t i o n  p o l i c y  must work p r i n c i p a l l y  by i n f l u e n c i n g  the  
l o c a t i o n  o f  f i r m s  by p e r s u a d in g  them to  e s t a b l i s h  away from 
Bombay. C o r rea  ( I 9 65 , 4 I )  went t o  t h e  e x t e n t  o f  s ay in g  t h a t  
i t  would be w or thwhile  t o  c o n s id e r  s h i f t i n g  t h e  c a p i t a l  of  
M a h a ra s h t r a  from Bombay to  the  p roposed  tw in  c i t y  a c r o s s  
Thana Creek .
To f o r e s t a l l  f u r t h e r  c o n c e n t r a t i o n  of  t e r t i a r y  a c t i v i t y  i n  
Bombay s o u th  and to  l i g h t e n  th e  bu rden  o f  t r a f f i c  on th e  
e x i s t i n g  t r a n s p o r t  a r t e r i e s  BMRDA*s s t r a t e g y  i n v o l v e s  t h e  
s e t t i n g  up o f  new growth c e n t r e s , ^ w i t h o u t  which th e y  p o i n t  o u t ,  
abnormal growth  o f  Bombay sou th  cannot  be h a l t e d .
A p o l y n u c l e a t e d  s t r u c t u r e  i s  needed  to  t h e  p r e s e n t
amorphous s t r u c t u r e .  I t  w i l l  be b a s e d  on developments  a t  f o u r  
l o c a t i o n s  (BMRDA, 1978) ( F ig .  6 .3 ;  p.  260) .
1 . B a n d ra -K u r la  complex:
L oca ted  a t  th e  so u th e rn  end of  S a l s e t t e  I s l a n d .  This  
a r e a  i s  p roposed  t o  p rov ide  f o r  t h e  r e l o c a t i o n  and expans ion  o f  
w ho le s a le  t r a d e  from Bombay s o u th .  In  a d d i t i o n ,  t o  encourage  
t h e  development of  o f f i c e s  d i r e c t l y  l i n k e d  t o  G r e a t e r  Bombay^, 
which would have o th e rw is e  gone t o  Bombay s o u t h .  A t o t a l  of
150,000 j o b s  i s  p roposed  f o r  t h i s  complex.
2 5 2
2. Two district centres:
These are planned to he located in North Bombay, in 
the East and West suburbs, to house semi wholesale and high 
order retail trade. A total of 20,000 - 25,000 jobs is 
proposed for these two centres.
3. Kalyan complex:
This area is located north-east of Greater Bombay on 
the mainland. At present the area enjoys high levels of 
accessibility To Greater Bombay... This has resulted in it 
being a large dormitory to Greater Bombay. Restrictions, 
therefore, need to be imposed on residential land use in the 
area and to encourage instead tertiary sector employment. A 
total of 30,000 jobs is proposed for this complex.
4. Central Business District of New Bombay:
This area covers parts of Ura.n, Panvel and Nhava Sheva. 
Unlike the other three employment centres it is proposed that 
this growth pole should have a diversified employment base 
similar to Bombay south with an employment target of 120,000 
jobs. BMRDA is careful to point out, however, that a critical 
target of 30,000 to 40,000 jobs needs to be located there 
initially in order to form a base for self-sustaining growth 
and to obtain the advantages of agglomeration economies needed 
for a large tertiary centre.
According to the plan Bombay would have three CBDs and two 
district centres. These areas would generate substantial 
interaction between themselves which would promote rational 
traffic flows resulting in better utilization of transport 
infrastructure. BMRDA notes that the largest single impact 
would be on the spatial pattern of transport demand. Poly­
nucleated development would relieve the pressure on the 
railways and roadways and open up new townships in lagging 
region of the B.M.R. It would go further in stimulating 
growth in the hinterland than would the elongated N-S 
development on the peninsula. '
Only two areas of progress are discernible since the birth of 
CIDCO in 1970 and with Rs.l,060 crores of public and private
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in v e s tm e n t  (KTP ( R l y . ) ,  I 98O, I 5 ) .  F i r s t ,  t h e  development 
01 th e  Vashi R e s i d e n t i a l  Complex (VRC) a t  t h e  e n t r a n c e  o f  t h e  
ma in land  ( F ig .  6 . 3 ) w i th  35,000 s e l f - c o n t a i n e d  ho u s in g  u n i t s  
has  no t  been  a b l e  to  s u s t a i n  i t s e l f  as  an inde penden t  a r e a  i n  
t h e  absence  of  l o c a l  commercial  and o f f i c e  employment. 
R e s i d e n t s  h e r e  commute to  Bombay c i t y .  Konkan Bhawan i s  a t  
p r e s e n t  th e  on ly  a d m i n i s t r a t i v e  complex on th e  proposed  
development s i t e .  I t  i s  s t i l l  i n  i t s  i n f a n c y ,  hous ing  on ly  
t h e  CIDCO o f f i c e s .
Secondly ,  t h e  development of  A g r i c u l t u r a l  Produce  Market 
(APM) a t  Turbe has  shown more p rom ise .  The s h i f t i n g  o f  whole­
s a l e  m a rk e ts  from th e  co n g es te d  c i t y  co re has  been s u c c e s s f u l  
i n  r e l i e v i n g  one o f  t h e  t r a f f i c  problems o f  t h e  c i t y .  
I l l u s t r a t e d  Weekly, ( 198I ,  38 ) c a l c u l a t e d  t h a t  b e f o r e  APM was 
deve loped ,  2^0 t r u c k l o a d s  of  produce came i n t o  t h e  b a z a r  a r e a  
d a i l y .  The incoming t r a f f i c  has now f a l l e n  t o  40 t r u c k l o a d s .  
CIDCO p l a n s  t o  s h i f t  o t h e r  w ho le sa le  marke ts  from Bombay 
I s l a n d  t o  m a in land .
I t  has  been  e s t i m a t e d  t h a t ( I l l u s t r a t e d  Weekly, I 98I ,  38 ) 
i f  a l l  t h e  w ho le sa le  m arke ts  a re  s h i f t e d  to  New Bombay, 20,000 
jobs  w i l l  be removed from Bombay I s l a n d .  The p roposed  i r o n  
and s t e e l  w arehous ing  complex a t  Kalamboli  n e a r  Panvel  w i l l  
s h i f t  15 ,000  jo bs  from G re a te r  Bombay (MTP ( R l y . ) , 1 9 8 0 ,  25 ) .
In  summary, from th e  view p o in t  o f  w ho le s a le  and i n d u s t r i a l  
r e l o c a t i o n  th e  p r o g r e s s  has been slow b u t  s t e a d y  b u t  as  f a r  as  
o f f i c e  r e l o c a t i o n  i s  concerned  p r o g r e s s  has  been  low-key and 
no t  a t  t h e  pace a n t i c i p a t e d  (Bombay C iv ic  T r u s t ,  1970, 71 ) .  
What has  r e t a r d e d  New Bombay development has  been  th e  absence  
o f  good t r a n s p o r t  and  communication l i n k s  w i th  Bombay i t s e l f .  
Nor thward  ex p an s io n  o f  Bombay was f a c i l i t a t e d  by  th e  r e a d i l y  
a v a i l a b l e  t r a n s p o r t  l i n k s  (Chapte r  2 . l )  and t h e r e  i s  no 
r e a s o n  t o  b e l i e v e  t h a t  expans ion  cannot  p ro c e e d  ea s tw a rd s  i f  
e f f i c i e n t  and  cheap t r a n s p o r t  i s  a v a i l a b l e  i n  t h a t  d i r e c t i o n ,
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6 .3  THE TWIN CITY PROJECT
The BJ'IRPB was no t  th e  p io n e e r  of  t h e  tw in  c i t y  p r o p o s a l .  As 
e a r l y  as  I 9 5 8 , th e  Barve  Committee u rged  t h a t  p r i o r i t y  he 
g iven  to  development a c r o s s  Thana Creek.  In  a d d i t i o n ,  t h e  
Communications and T r a f f i c  Panve l  (k 'arg,  I 9 6 5 , 38 ) f i r m l y  
e s t a b l i s h e d  ' t h a t  t h e  e r r o r  o f  h i s t o r y  must be c o r r e c t e d  and 
th e  h a n d ic a p  o f  geography overcome by d ev e lo p in g  a  c i t y  on 
th e  m a in land  s id e  of  t h e  B a y . '  l l e i e r  ( 198O, I 35 ) i s  a l s o  o f  
t h e  o p in i o n  t h a t  th e  tw in  c i t y  development i s  a f a r  more 
am b i t i o u s  and thorough  p lan  th a n  a n y t h in g  t h a t  has  p rece d ed  
i t ,  s i n c e  i t  w i l l  i n v o lv e  d e f l e c t i n g  the  normal e v o l u t i o n  o f  
th e  c i t y .
Hew Bombay i s  a l s o  a. l i n e a r  shaped c i t y  e x t e n d in g  from Uran 
in  th e  s o u th  t o  Panvel  i n  th e  n o r t h  f o r  35 km i n  a H-S 
d i r e c t i o n  and w i th  an average  wid th  v a r y in g  from 4-14  l=m in  
E-V/ d i r e c t i o n .  The t o t a l  (P ig .  6 . 2 )  a r e a  of  Hew Bombay i s  
343 sq .  km. The a r e a  proposed  f o r  development cannot  be 
e x p e c te d  t o  develop  in  the  absence  o f  cheap mass t r a n s p o r t  
f a c i l i t i e s .  In Bombay as i n  o th e r  u rban  c e n t r e s  in  I n d i a ,  
t h e  m a j o r i t y  o f  i n h a b i t a n t s  a re  dependent  e n t i r e l y  upon 
p u b l i c  t r a n s p o r t  f o r  d i s t a n c e s  g r e a t e r  th a n  can be c a r r i e d  
ou t  by w a lk in g .
T r a n s p o r t a t i o n  ( l9 7 0 )  p o i n t s  out  tha.t  when p l a n n i n g  f o r  f u t u r e  
movement o f  man, i t  i s  o f t e n  more im p o r ta n t  t o  reduce  t h e  
amount o f  t r a v e l  than '  j u s t  p l a n  b i g g e r  and more complex 
t r a n s p o r t  i n f r a s t r u c t u r e .  With t h i s  i n  mind and t o  promote 
maximum use  o f  w alk ing  th e  new c i t y  i s  s t r u c t u r e d  as  a  s e r i e s  
o f  tw en ty  s e l f  s u f f i c i e n t  modes, each  o f  100,000 i n h a b i t a n t s  
and w i th  a b a l a n c e d  a g g r e g a t i o n  o f  r e s i d e n t i a l ,  employment,  
shopp ing ,  s o c i a l  and e n t e r t a i n m e n t  a r e a s  w i t h i n  1-2 km 
(w a lk ing  d i s t a n c e )  r a n g e .  The t r a n s p o r t  p l a n  a l s o  e n v i s a g e s  
p r o v i s i o n  o f  cyc le  t r a c k s  between r e s i d e n t i a l  and employment 
a r e a s  which f a l l  w i t h i n  10-12 km r a n g e .  Once a b a l a n c e  '
between l o c a t i o n  o f  u rban  a c t i v i t i e s  and p o p u l a t i o n  i s  
a c h i e v e d ,  i t  i s  e x p e c te d  t h a t  demands on th e  t r a n s p o r t  f a c i l i t y  
w i l l  r e d u ce  s u b s t a n t i a l l y .
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For distances greater than 10-12 km, the new city has "been 
planned around a conventional mass transport system. On 
account of its capacity and energy efficiency, a railway 
system was chosen as the most desirable transport mode, and 
one which was also within the financial and technological 
capability of Bombay (Ajgaonkar, 1974, 26?). The phased 
transport strategy comprises several distinct elements.
1. The primary transport system of rail corridors 
passing through the heart of the residential 
and employment nodes. These will bring within 
their catchment area (3 km) as much development 
as possible.
2. The Bus routes are seen as secondary feeder 
systems to rail.
3. Special bus lanes will be provided in such a 
way that they can be converted to rail when 
demand warrants.
The d e n s i t i e s  o f  a c t i v i t i e s  w i l l  be kep t  a t  o r  n e a r  optimum 
l e v e l s  f o r  economic p r o v i s i o n  o f  s e r v i c e s .  For f u l l  d e t a i l s  
o f  t h e  p l a n ,  see Bombay C iv ic  T r u s t  ( l 9 ? 0 ,  8 6 ) ,  Ajgaonkar  
( 1974 ) ,  W i lshe r  and R i g h t e r  ( l977)»  Such a p la n  a l low s  
f o r  c o o r d i n a t i o n  be tween  l a n d  use and t r a n s p o r t  p l a n n in g .
The proposed CBD at Belapur is at the centre of the N-S city 
structure and commuter corridors are so arranged as to have 
maximum accessibility from all nodes within city. The 
Railway is also to act as efficient dispersal system by 
providing stations at closer intervals and having all points 
in the CBD within 1 km of railway station so as to do away 
with the need for a secondary bus system.
The main industrial areas are proposed to be located at the 
periphery of the new city.
It is essential to provide a wide range of infrastructure 
and also simultaneously secure progressive growth of jobs in 
all sectors, particularly the tertiary sector. If these 
attempts to recentralize activities in Bombay fail, 
office employment
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w i l l  expand even more i n  Bombay s o u th  and th e  t r a n s p o r t  
problems w i l l  be worsened.  There i s  no doubt t h a t  Bombay' s 
f u t u r e  l i e s  i n  th e  economic f o r c e s  tha.t de te rm ine  o f f i c e  
l o c a t i o n .
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6 . 4  IIEV: B 013 AY -  TRANSPORT IMPLICATIONS
The development o f  a tw in  c i t y  i n  t h e  t r a n s  h a rb o u r  a r e a  w i l l  
r e q u i r e  v a s t l y  improved t r a n s p o r t  and communication l i n k s  
between G r e a t e r  Bombay and New Bombay. Without  adequa te  
t r a n s p o r t  l i n k s  to  t h e  a r e a ,  p romot ing  grovrth and s u s t a i n i n g  
development w i l l  prove t o  be d i f f i c u l t  as  has  a l r e a d y  been  
e v id en ced  by p a s t  e x p e r i e n c e .  I l l u s t r a t e d  Weekly,  ( I 98I ,  37 ) 
remarked t h a t  d e s p i t e  a package o f  i n c e n t i v e s  f o r  f i rm s  to  
r e l o c a t e ,  v e r y  few have moved l a r g e l y  because  Government has  
f a i l e d  t o  p ro v id e  t h e  n e c e s s a r y  s u p p o r t i n g  i n f r a s t r u c t u r e .
No amount o f  inves tm en t  in  o t h e r  s e c t o r s  of  the  economy w i l l  
prove p r o d u c t i v e  u n l e s s  t r a n s p o r t ,  a  c r u c i a l  e lement i n  
development which p r o v id e s  a c c e s s i b i l i t y ,  i s  f i r s t  a v a i l a b l e .  
The tw in  c i t y  development seems t o  have got  caught  up i n  t h e  
v i c i o u s  c i r c l e  o f  t r a n s p o r t  i n f r a s t r u c t u r e  no t  b e i n g  p ro v id e d  
because  a c t i v i t i e s  have no t  l o c a t e d  t h e r e  and a c t i v i t i e s  no t  
l o c a t i n g  t h e r e  because  t h e r e  a re  no t  adequa te  t r a n s p o r t  l i n k s .
S ince  t h e  p o p u l a t i o n  depends on l o c a t i o n  o f  work p l a c e s  and 
t h e i r  a c c e s s  v i s - a - v i s  r e s i d e n t i a l  a r e a s ,  an e f f i c i e n t  and 
cheap t r a n s p o r t  system p la y s  a dominant r o l e  i n  i n f l u e n c i n g  
d i s t r i b u t i o n  o f  u rban  a c t i v i t i e s .
I t  has  even been  a rg u ed  t h a t  c o n s t r u c t i o n  of  a  s u s p e n s io n  
b r i d g e  (Marg,  I 96 9 , 96 ) or  a  t u n n e l  be tween Gateway of  I n d i a  
and Uran i s  a p r e r e q u i s i t e  f o r  t r a n s  ha rbou r  development .
J .  G. Bodhe in  I 96I  commented t h a t  *Bombay i s  o f  a l l  t h e  
w o r l d ' s  I s l a n d  c i t i e s ,  t h e  one h a v i n g  th e  p o o r e s t  communication 
l i n k s  w i th  i t s  m a i n l a n d ' . Even to d a y  t h e r e  i s  o n ly  one b r i d g e ,  
namely ,  Trans  Thana Creek Br idge  c o n n e c t in g  th e  E a s t e r n  suburbs  
o f  Chembur t o  Panvel  ( P ig .  6 . 3 ) .  Gore and Sharma (1976,  4O6 ) 
a r e  c a r e f u l  t o  p o in t  ou t  t h a t  t h e  b r i d g e  i s  l o c a t e d  n o r t h - e a s t  
beyond t h e  c e n t r a l  p a r t  o f  t h e  c i t y  so t h a t  v e h i c u l a r  t r a f f i c  
from t h e  warehouses and the  b u s i n e s s  d i s t r i c t  has  s t i l l  t o  
work i t s  way n o r t h  b e f o r e  moving on to  th e  m a in lan d .  Th is  , 
b r i d g e  d i d  p rov ide  some impetus  f o r  development o f  the  
ma in land  b u t  th e  pace has  been r a t h e r  s l u g g i s h .  i l .E.D.C.
( 1978 , 65 ) a rgue  t h a t  th e  b r id g e  by i t s e l f  has  been  u nab le  t o
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i n i t i a t e  development and t h a t  f u r t h e r  improvement i n  
a c c e s s i b i l i t y  i s  r e q u i r e d .  The c a p a c i t y  of  th e  b r id g e  i s  
1 ,500  p a s s e n g e r  ca r  u n i t s  (PCUs) p e r  hour  i n  one d i r e c t i o n  
(MTP ( R l y . ) ,  1980 , 4 3 ) .
At p r e s e n t , t h e  p u b l i c  t r a n s p o r t  l i n k s  t o  and from the  
I'Tew Bombay a r e a  a re  s u p p l i e d  by CIDCO ^ h ich  o p e r a t e s  b u s e s  
on e i g h t  d i f f e r e n t  r o u t e s  between îîevj Bombay and v a r io u s  
p o i n t s  i n  G r e a t e r  Bombay and th e  e x t e r n a l  a r e a s  (KTP ( R l y . )  
1978 , 100 ) .  I t  has  been  e s t i m a t e d  by MTP ( R l y . )  ( 198O, 16) 
t h a t  th e  t o t a l  number o f  p a s s e n g e r s  c a r r i e d  be tween G r e a t e r  
Bombay and New Bombay i s  73,000 pe r  day.  CIDCO buses  a r e  w e l l  
p a t r o n i z e d  hav in g  lo a d  f a c t o r s  of  75% -  80% d u r i n g  th e  peak  
p e r i o d .
P r i v a t e  b u s e s  a l s o  p ly  w i t h i n  t h e  t w o  a r e a s ,  t h i s  b e in g  
c o n f in e d  to  i n d u s t r y  owned t r a n s p o r t  s e r v i c e s ,  p a r t i c u l a r l y  i n  
t h e  T hana-Belapur  i n d u s t r i a l  b e l t ,  where 300 p r i v a t e l y  ovmed 
b uses  c a r r y  30,000  p a s s e n g e r s  ( two-way volume) d a i l y .
The e x p e c te d  i n c r e a s e  i n  job p o t e n t i a l  w i l l  i n c r e a s e  commuter 
t r a f f i c  t o  and from New Bombay, e s p e c i a l l y  from th e  suburbs  
because  o f  t h e i r  l a r g e  p o p u l a t i o n  b a s e  (C h ap te r  2 . 4 ) .
The I n d i a n  I n s t i t u t e  o f  Management ( l l l i .  B a n g a lo re )  c o n s u l t a n t s ,  
u s i n g  computer  m a th em a t ic a l  m o d e l l i n g  t e c h n i q u e s ,  a s s e s s e d  th e  
magni tude  o f  p a s s en g e r  t r a v e l  and t h e  s o c i a l  c o s t  b e n e f i t s  of  
an Eas t -W es t  r a i l w a y  c o r r i d o r ,  ( F i g .  6 .3 )  under  d i f f e r e n t  
development  s e n a r i o s  ' ( l IM, 1978; MTP ( R l y . ) ,  I 98O, 3 3 - 3 5 ) «
The c o n v e n t i o n a l  t r a n s p o r t  model was u sed  to  f o r e c a s t  t r a f f i c  
p a t t e r n s  and demand under  v a r y i n g  popu la t ion /em p loym en t  
s t a g e s  o f  development .  The model i n d i c a t e d  t h a t  -jnder d i f f e r e n t  
s c e n a r i o s ,  a c c e s s i b i l i t y  to  New Bombay p la y s  a dominant  r o l e  in  
i t s  development .
The IIM model e s t i m a t e s  t h a t  a t o t a l  of  2 ,153 PCUs w i l l  be 
r e q u i r e d  by I 986 f o r  t r a v e l  to  and from New Bombay (MTP ( R l y . )
1980 , 4 3 ) .  '
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with th e  e x i s t i n g  c a p a c i t y  o f  1 ,900  PCUs, t h i s  means a 
s a t u r a t i o n  o f  b r i d g e  c a p a c i t y .  Rai lways  which i n i t i a l l y  
c r e a t e d  t h e  problems of  u n i —l i n e a r  movement w i l l  have t o  p l a y  
a v i t a l  r o l e  i n  b r i n g i n g  about  r a t i o n a l  d i s t r i b u t i o n  of  
p o p u l a t i o n  and employment in  t h e  m e t r o p o l i t a n  a r e a .  I t  i s  
hoped t h a t  t h e  r a i l w a y  w i l l  a c t  as  a c a t a l y s t  i n  i n d u c in g  
growth and development i n  t h e  a r e a  and i n  r e —c e n t r a l i z i n g  th e  
economic a c t i v i t i e s  from Bombay South .
The g e n e s i s  of  th e  e a s t - w e s t  c o r r i d o r  (EWC) from Bandra 
i n  t h e  west  t o  Panvel  i n  the  e a s t  i s  ba sed  on t h e  concep t  o f  
a  p o l y - n u c l e a t e d  c i t y  s t r u c t u r e  and th e  t h r e e - p h a s e d  
development o f  th e  p roposed  EUC i s  o u t l i n e d  i n  Table 6 . 1 .  The 
p r i o r i t y  ha.s been  g iven  to  augmenting a c c e s s i b i l i t y  between 
G r e a t e r  Bombay and New Bombay t h a t  i s ,  recommending the  
c o n s t r u c t i o n  o f  the  Ma.nl-ihurd-Belapur l i n e  f i r s t .  U n f o r t u n a t e l y ,  
though ,  t h i s  l i n e  was exc luded  from t h e  s i x t h  9 - y e s r  p l a n  -  
1978- 1982 . The EWC p la n  h a s ,  however,  been  s u b m i t t e d  t o  IBRD 
f o r  US^AOO m i l l i o n  loan  to  a s s i s t  i n  i t s  c o n s t r u c t i o n  
(M eier ,  I 9 8 0 ) .  There i s  no doubt tha.t  r a i l w a y  b u i l d i n g  i s  
c a p i t a l - i n t e n s i v e  and p ro v id i n g  i n f r a s t r u c t u r e  o f  such 
magni tude  i s  a c o n s i d e r a b l e  t a s k .  I t  i s  j u s t i f i e d  on th e  
grounds  t h a t  :
1 . I t  i s  needed  f o r  a c c e l e r a t i n g  development of
New Bombay. I n  t h e  absence  o f  a  r a i l w a y  l i n k ,  growth 
and development w i l l  be s e v e r e l y  r e t a r d e d .
2. I t  i s  needed  t o  reduce  growth  on t h e  u n i - d i r e c t i o n a l  
N-S c o r r i d o r  beyond B o r i v l i  and'  Thana.  Although t h e  
t o t a l  c o s t  o f  t h e  EWC i s  Rs .644  c r o r e s ,  i t  i s  e s t i m a t e d  
thg. t i t  w i l l  y i e l d  a b e n e f i t  o f  Rs. 1 ,800  c r o r e s .  The 
s oc ia . l  c o s t - b e n e f i t  b e in g  a r a t i o  1 : 3 . ( i l l u s t r a t e d  
Weekly,  I 98O, 4 l ) .
In  i t s  a b s e n c e ,  over  R s . 1,000 c r o r e s  w i l l  have t o  be s p e n t  on 
augm ent ing  t h e  e x i s t i n g  n o r t h - s o u t h  r a i l w a y  c a p a c i t y  t o  meet the  
r i s i n g  t r a f f i c  demand i n  t h a t  d i r e c t i o n .  In  t h e  lo ng  te rm th e  
EWC w i l l  prove  to  be l e s s  expens ive  and a  more d e s i r a b l e  u rban  
s t r u c t u r e  w i l l  r e s u l t .  Deshpande ( l 9 7 3 ,  370) n o t e s  t h a t  ' t h e  
need  f o r  a p ro p e r  r a i l w a y  l i n k  i s  a l l  too  obv ious  as  s t u d i e s
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T a b l e  6.1
Three phased  development 
Of Eas t -W es t  c o r r i d o r
Link P lanned  
t o  be 
comple ted
Length
(km)
1. Bandra  -  K u r la
2 . Mankhurd -  B e la p u r
3. B e l a p u r  -  Panve l
1991
1986
2001
4 .9 0
2 0 .0 0
11.00
S ource :  1. MTP ( R l y . ) ,  T r a f f i c - c u m - E n g i n e e r i n g  Survey  Repor t
o f  B a n d r a - K u r l a 'R a i l  L i n k , Bombay, October  1978.
2.  MTP ( R l y . ) ,  Techno-Economic f e a s i b i l i t y  r e p o r t  on 
e x t e n s i o n  o f  r a i l w a y  l i n e  from Mankhurd to  B e la p u r  
(Panve l  C re e k ) ,  Bombay, October 1980.
3 . MTP ( R l y , ) ,  Techno-Economic f e a s i b i l i t y  r e p o r t  on 
e x t e n s i o n  o f  r a i l w a y  l i n e  from B e la p u r  (Panvel  
Creek) t o  Panve1 , Bombay, J a n u a ry  I 98 I .
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and s u rv ey s  e s t i m a t e  t h r t  t h r e e  m i l l i o n  commuters w i l l  t r a v e l  
d a i l y  be tween th e  two c i t i e s ’ (MTP ( R l y . ) ,  19?8,  I 98O, I 98 I ) .  
The r a i l w a y  c o r r i d o r  w i l l  a l s o  r e s u l t  i n  more i n t e n s i v e  
u t i l i z a t i o n  o f  t h e  e x i s t i n g  Kurla-Manlihurd l i n e .  The l o c a t i o n  
o f  s t a t i o n s  has  been  s u g g e s te d  on t h e  b a s i s  of  l a n d  use  
development i n  th e  d i f f e r e n t  a r e a s .  The r a i l w a y  a l ignm en t  
a l s o  p r o v i d e s  c o n n e c t io n  to  a l l  t h e  f i v e  e x i s t i n g  r a i l w a y  
c o r r i d o r s  on th e  suburban  ne twork ,  t h e r e b y ,  g r e a t l y  
i n c r e a s i n g  i t s  o v e r a l l  a c c e s s i b i l i t y  and c o n n e c t i v i t y .  I t  i s  
e n v i s a g e d  by (MTP ( R l y . ) ,  I 98I ,  4 6 ) t h a t  t h e  r e s u l t a n t  r a i l  
commuter pa . t t e rn  w i l l  show a s u b s t a n t i a l  i n c r e a s e  i n  n o r t h -  
s o u th  t r i p s  n o r t h  o f  EWC and l e s s  so t o  i t s  s o u th .
S e r io u s  measures  must be t a k e n  to  deve lop  employment a c t i v i t y  
in  New Bombay, o th e rw i s e  t h e r e  i s  l i k e l i h o o d  (from p a s t  
e x p e r i e n c e )  t h a t  i t  might  become a n o t h e r  d o rm i to ry  f o r  Bombay.
C r i t i c s  o f  t h e  New Bombay development (Noble and B u t t ,  1978,  
323 ) say  t h a t  i t  w i l l  i n c r e a s e  r e g i o n a l  c o n c e n t r a t i o n  and 
geo g ra p h ic  e x t e n s i o n  of  Bombay. R ic h a rd so n  ( 198I )  a l s o  a rg u es  
t h a t  t h e  darawback of  t h e  p o l y - n u c l e a t e d  s t r a t e g y  i s  t h a t  i t  
r e s u l t s  i n  an even l a r g e r  and more p o l a r i z e d  m e t r o p o l i t a n  
r e g i o n ,  which  w i l l  be s e l f  d e f e a t i n g  i n  t h e  lo ng  r u n .  T h is  
ty p e  o f  development  does not  b e a r  on th e  prob lems o f  backward  
r e g i o n s  o f  t h e  s t a t e  and moreover,  i t  w i l l  a c c e n t u a t e  f u r t h e r  
the c o r e - p e r i p h e r y  d i f f e r e n c e s ,  w iden ing  t h e  gap between the 
two even more,  by m a n i f e s t i n g  i t s e l f  th ro u g h  ’backwash e f f e c t s ’ 
i n  t h e  r e s t  o f  t h e  s t a t e  (H ydra l ,  I 966 ) .
N e v e r t h e l e s s ,  i f  t h e  o b j e c t i v e  i s  t o  d econges t  Bombay c i t y  th e n  
th e  p l a n  i s  j u s t i f i e d .  In a S t a t e  where s o c i a l  and economic 
i n f r a s t r u c t u r e  i s  no t  a v a i l a b l e  eve ryw here ,  f u t u r e  development 
w i l l  have t o  be i n  c l o s e  p ro x im i ty  t o  G r e a t e r  Bombay i n  o r d e r  
f o r  i t  t o  be s u c c e s s f u l .
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6 .5  INNOVATORY TECHNOLOGY : A FAIIACEA 9
T e c h n o lo g ic a l  i n n o v a t i o n s  to  h e lp  a l l e v i a t e  t r a n s p o r t  problems 
may a p p ea r  p rom is ing  e s p e c i a l l y  as s o l u t i o n s  t o  problems o f  
u rban  a r e a s .  I t  i s  t e m p t in g  t o  l o o k  to  new te c h n o lo g y  f o r  
answers  t o  our  c u r r e n t  problems.  However, improvement i n  
t r a n s p o r t  t e c h n o lo g y ,  whether p roposed  or  a c t u a l ,  a r e  no t  
d ra m a t ic  b u t  m a rg in a l .
V i r t u a l l y  no major  t e c h n o l o g i c a l  b r e a k - t h r o u g h  ha.s been a c h i e v e d  
in  u rban  t r a n s p o r t  i n  r e c e n t  y e a r s .  Improvements i n  u rban  t r a v e l  
w i l l  most l i k e l y  be made by m o d i f i c a t i o n s  to  or  r e p l i c a t i o n  o f  
e x i s t i n g  b u s ,  subway and commuter r a i l  f a c i l i t i e s .  E f f i c i e n c y  
ca.n be i n c r e a s e d  by c o n c e n t r a t i n g  on new o p e r a t i o n a l  methods 
u s in g  o f f  t h e  s h e l f  t e c h n o lo g y .  D e s p i te  th e  v e r y  many 
t e c h n o l o g i c a l  i d e a s ,  on ly  a few a r e  a p p l i c a b l e  i n  u rban  a r e a s  
and t h e r e  a r e  a t  p r e s e n t  only  a few e c o n o m ic a l ly  v i a b l e  
t e c h n o l o g i e s  (H u tch in son ,  1970).
Any new t e c h n o lo g y  deve loped  w i l l  d e f i n i t e l y  have a  g r e a t  
impact  on t h e  u rban  s t r u c t u r e  as  p a s t  i n n o v a t i o n s  i n  t r a n s p o r t  
t e c h n o lo g y  have done (Chapte r  1 . 2 ) .
D i f f e r e n t  s c a l e s  and c o n d i t i o n s  o f  movement n e c e s s i t a t e  d i f f e r e n t  
modes o f  t r a n s p o r t .  The concept  o f  t r a n s p o r t  'gaps* was f i r s t  
i n t r o d u c e d  by Bouladon i n  I 9 6 7 . He d i s c u s s e s  a t  some l e n g t h  
t h e  d i f f e r e n t  t r a n s p o r t  t e c h n o l o g i e s  needed t o  s a t i s f y  th e  
v a r i e t y  o f  demands.
Much o f  t h e  r e s e a r c h  on t r a n s p o r t  t e c h n o lo g y  h a s  c o n c e n t r a t e d  
on th e  t r a n s p o r t  'gaps* e s p e c i a l l y  t h e  gap be tween 4OO m e t re s  
and 4 km. Over about  4 OO m w alk ing  becomes i n c r e a s i n g l y  
u n a c c e p t a b l e  f o r  a. g rowing number o f  people  y e t  t h e s e  s h o r t e r  
d i s t a n c e s  a r e  no t  s a t i s f i e d  adequa .te ly  by t h e  c o n v e n t i o n a l  
forms of  t r a n s p o r t .  Many of  th e  jo u rn e y s  in  t h i s  range  a re  
w i t h i n  t h e  CBD or  w i t h i n  the  suburbs  and n o t  so w e l l  s a t i s f i e d  
by p u b l i c  t r a n s p o r t  as  th e  l a r g e r  r a .d i a l  r o u t e s  c e n t r e d  on th e  
CBD (Bra.nd, 1970, 369 ) .  The t e c h n o l o g i e s  t h a t  have been  '  
p roposed  f o r  s e r v i n g  t h i s  ty pe  o f  t r a v e l  demand in c lu d e  
speedwalk ,  m i n i r a i l ,  ne twork  c a b s , People mover and the
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u r b a t r a i n  (H u tch in son ,  1970, 290 ) .  In  Bombay's  s i t u a t i o n
xne c o s t  o f  such modes would be p r o h i b i t i v e .  For l o n g e r  
l i n e  h a u l  movements, t e c h n o l o g i e s  such as Automatic  T a x i s ,  
Dashaveyor ,  M onora i l s  and RaPid. B e l t s  have been  p roposed .  
Al though i n n o v a t i v e ,  t h e s e  have v e ry  l i t t l e  t o  o f f e r  i n  te rm s  
o f  a l l e v i a t i n g  Bombay's p r e s e n t  t r a f f i c  c o n d i t i o n .  One of  th e  
d i s a d v a n t a g e s  of  th e  overhead  t e c h n o l o g i e s  l i k e  m o n o ra i l s  i s  
th e  h igh  c o s t s  of  t h e  guideway and th e  ma in tenance  c o s t s  o f  
such s o p h i s t i c a t e d  sys tem s .
Most o f  t h e s e  t e c h n o l o g i c a l  i n n o v a t i o n s  have been  deve loped  in  
t h e  DCs and have been aimed p r i m a r i l y  a t  t h e i r  marke ts  and many 
o f  th e  p r o p o s a l s  put  fo rw ard  do n o t  even appea r  t o  p rov ide  
ec o n o m ic a l ly  v i a b l e  a l t e r n a t i v e s .  In  DC c i t i e s ,  t h e  o v e r r i d i n g  
u rban  t r a n s p o r t  problem i s  how t o  wean th e  m o t o r i s t  away from 
h i s  c a r .  S u g g e s t io n s  a r e  t h a t  a mode o f f e r i n g  e q u a l l y  
co m fo r t a b le  and co n v en ien t  s e r v i c e  w i l l  be r e q u i r e d .  R esea rch  
o r i e n t a t i o n  on t h i s  s u b j e c t  h a s ,  t h e r e f o r e ,  f o c u s s e d  p redom i­
n a n t l y  on modes t h a t  can p rov ide  a d o o r - t o - d o o r  s e r v i c e ,  modes 
such a.s dual-mode automoted  system,  p u b l i c  demand a c t i v a t e d  
systems and r a p i d  t r a n s i t  f a l l  i n t o  t h i s  c a t e g o r y .  S u p p o r t e r s  
©f t h e s e  t e c h n o l o g i e s  c la im  tha.t t h e y  go f a r  tow ards  r e s o l v i n g  
problems  such  as n o i s e ,  a i r  p o l l u t i o n ,  a c c i d e n t s  and c o n g e s t i o n .
Requi rem ents  f o r  p u b l i c  t r a n s p o r t  i n  DCs a re  ones  tha.t  wi 11 
s e rv e  t h e  fundam enta l  c h a r a c t e r i s t i c s  o f  w id e ly  d i s p e r s e d  
o r i g i n s  and d e s t i n a t i o n s  w i th  h ig h  q u a l i t i e s  of  s e r v i c e ,  
em phas iz ing  com fo r t ,  convenience  and th e  d e s i r e  f o r  p r i v a c y  of  
i n d i v i d u a l s  o r  smal l  g ro u p s .  This  i s  no t  t h e  s i t u a t i o n  i n  LDC 
c i t i e s ,  i n c l u d i n g  Bombay where scope f o r  such  systems i s  l i m i t e d .
P o u l to n  ( 1980 ) c o n te m p la te s  t h a t  'new te c lm o lo g y  i s  u n l i k e l y  to
be v e ry  p r o d u c t i v e  because  o f  t h e  majo r  r e m a in in g  f l a w  i n  t h e
p r o v i s i o n  o f  t r a n s p o r t  s e r v i c e s ,  t h e  i n a b i l i t y  o f  one mode to
provide,  good s e r v i c e  t o  c o n c e n t r a t e d  and d i s p e r s e d  t r i p  ends
seems u n a v o i d a b l e .  New mode must be economica l  i n  i t s  demand
/
f o r  s p a c e ,  f l e x i b l e  i n  i t s  o p e r a t i o n  and f a s t ' .
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P o u l to n  r e a c h e d  th e  c o n c l u s i o n  t h r t  t h e r e  i s  a  fundam enta l  
t e c h n o l o g i c a l  h a r r i e r  t h a t  p r e c l u d e s  any one mode p o s s e s s i n g  
more th a n  two o f  t h e s e  t h r e e  a t t r i b u t e s .  T h e r e f o r e ,  as  a 
r e s u l t , any one t e c h n o lo g y  cannot  s a t i s f y  t h e  v a r i e d  t r a n s p o r t  
demands of  u rban  a r e a s  as i n d i v i d u a l  u s e r s .
S o lv in g  u rb an  t r a n s p o r t  problems does no t  t h e n  l i e  i n  new 
te c h n o lo g y  b u t  i n  the  i n t e g r a t i o n  and c o o r d i n a t i o n  o f  d i f f e r e n t  
modes t h r o u g h  th e  development o f  a m u l t i -m o d a l  system f o r  a 
g iv e n  r e g i o n .  Technology w i l l  no t  p ro v id e  r e a d y  answers t o  the  
t r a n s p o r t  problems any more t h a n  t h e  p a s t  modal i n n o v a t i o n s  
have done ,  u n l e s s  a t  t h e  same t ime th e y  a re  accompanied by 
measures  d e s ig n e d  t o  make them w ork , such as  new towns d e s ig n e d  
w i th  s e p a r a t e  c i r c u l a t o r y  networks  f o r  p e d e s t r i a n s ,  c y c l e s  and 
m o to r i z e d  t r a f f i c .  Th is  cou ld  p o s s i b l y  be s u c c e s s f u l l y  
implemented  i n  th e  New Bombay development p l a n .
Except  i n  v e r y  s p e c i a l  c i r c u m s ta n c e s  th e  new t e c h n o lo g y  i s  no t  
a  panacea  f o r  th e  u rban  t r a n s p o r t  problems as  we know them 
to d a y .  S c h a e f f e r  and S c l a r  ( l9 7 5 )  a re  n o t  to o  o p t i m i s t i c  about  
new t e c h n o l o g i c a l  i n n o v a t i o n s  i n  t r a n s p o r t .  They s t r e s s  t h a t  
th e y  p r o v id e  no e f f e c t i v e  answer ,  t h a t  i t  was n o t  th e  o l d  
t e c h n o lo g y  t h a t  c r e a t e d  th e  t r a n s p o r t  problems and t h a t  what i s  
needed  i s  -  p ro p e r  o r g a n i z a t i o n  o f  t r a n s p o r t  and c o n t r o l  o f  land  
u s e .
The h o v e r c r a f t  cou ld  be p a r t  o f  t h e  answer t o  t h e  b a f f l i n g  
t r a n s p o r t  p roblem s of  Bombay. Hongkong has  made use  o f  such 
t r a n s p o r t  f o r  development and ex p a n s io n  o f  o u t l y i n g  a r e a s .
In  Bombay, grovrth and expans ion  has  been  h i s t o r i c a l l y  tow ards  
th e  n o r t h  de t e rm in e d  by th e  p r e - e x i s t i n g  r a i l w a y  l i n e s .  F u tu r e  
deve lopment ,  as  has  been  shovm above ,  v j i l l  ou t  of  n e c e s s i t y  
have t o  be tovjards t h e  E a s t ,  a c r o s s  t h e  v ja te r .
S r i n i v a s a n  ( 1980 ) i s  o f  th e  view t h a t  th e  i n h e r e n t  p o t e n t i a l i t i e s  
o f  i n l a n d  w a te r  t r a n s p o r t  have n o t  been  t a k e n  advan tage  o f  to  
t h e  e x t e n t  r e q u i r e d  f o r  improving  t h e  a c c e s s  and c o n s e q u e n t ly  
b r i n g i n g  economic development t o  t h e  a r e a .
267
Pa ts j ikc r  (1978) i s  a l s o  in  f av o u r  o f  wate r  t r a n s p o r t  f o r  
Bombay. He i s  o f  the  o p in io n  t h a t  i t  would r e l i e v e  some lo a d  
from o t h e r  modes e s p e c i a l l y  as Bombay has  a n a t u r a l  h a rb o u r  
which i s  w e l l  p r o t e c t e d  from s to rm s .  H y d r o f o i l s  and h o v e r c r a f t  
have t h e  advan tage  of  sha l low  d rau g h t  h ig h  speeds  and in  r e c e n t  
v e r s i o n s  h ig h  c a p a c i t y  b u t  th e  d i s a d v a n ta g e  i n  compar ison  w i th  
c o n v e n t i o n a l  b o a t s  o f  h ig h  c o s t  (H u tch in son ,  1970 , 293 ) .
Communication i n n o v a t i o n s  have a l s o  been h a i l e d  by many as  
a s o l u t i o n  t o  UTP by t h e i r  t o t a l '■ s u b s t i t u t i o n  f o r  t r a v e l  
c o n f r a - v i s i o n  t e l e p h o n e s ,  two-way T .V . ,  h ig h  speed  f a c s i m i l e  
d e v ic e s  and advanced audio  c o n f e r e n c in g  a re  a l l  though t  of  as  
p o t e n t i a l  s u b s t i t u t e s  f o r  t r a v e l .
A c l o s e r  e xam ina t ion  of  th e  adv an tag es  of  t h e s e  systems shows 
t h a t  t h e y  may perhaps  reduce  th e  need  f o r  a i r  t r a v e l  more 
r e a d i l y  t h a n  i n t r a - c i t y  t r a v e l  a.nd f o r  most movements in  
Bombay a c t u a l  p h y s i c a l  t r a n s p o r t  i s  needed more th a n  mere 
communica tion.  Telecommunica tion has  a b e t t e d  e x pans ion  and 
promoted s e g r e g a t i o n  o f  o f f i c e  from th e  p r o d u c t i o n  f u n c t i o n .  
O f f i c e  a c t i v i t y  i s  a prime c a n d i d a t e  f o r  d e c e n t r a l i z a t i o n .  
O f f i c e s  a r e  bound t o g e t h e r  because  o f  t h e  com munica tion-  
i n t e n s i v e  n a t u r e  o f  t h e i r  a c t i v i t i e s .  Improved communicat ions 
have h e l p e d  i n  t h e  d i s p e r s a l  of  o f f i c e  a c t i v i t y  i n t o  t h e  
suburbs  i n  DC c i t i e s .  In  LDC c i t i e s ,  where communica tions  
have no t  deve loped  t o  t h e  same l e v e l  of  s o p h i s t i c a t i o n ,  o f f i c e  
a c t i v i t y  rem a ins  f i r m l y  c o n c e n t r a t e d  i n  t h e  CBD and t h e r e  i s  ev i  
dence t o  show s ig n s  of  f u r t h e r  c o n c e n t r a t i o n  (Bombay C i t y ) .
The communication  r e v o l u t i o n  t h a t  makes d e c e n t r a l i z a t i o n  
f e a s i b l e  o c c u r r e d  t h ro u g h  th e  i n v e n t i o n  o f  t h e  t e l e p h o n e .  In 
t h e  case  o f  Bombay, t h e r e  i s  l i t t l e  i n c e n t i v e  f o r  o f f i c e s  t o  
r e l o c a t e  away from G r e a t e r  Bombay as  t h e r e  i s  no d i r e c t  d i a l  
f a c i l i t y .  Even w i th i n  G re a te r  Bombay c o n n e c t io n s  avre e x t r e m e ly  
d i f f i c u l t  t o  o b t a i n  and a  sm al l  p r o p o r t i o n  o f  t h e  t o t a l  
p o p u l a t i o n  p o s s e s s  t e l e p h o n e s .  As a r e s u l t ,  a  l a r g e  number of  
t r i p s  a r e  n e c e s s a r y  f o r  f a c e - t o - f a c e  communication w i t h i n  t h e  
CBD. L o c a t i o n a l  freedom has  no t  been  a c h i e v e d  i n  Bombay i n
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compar ison  w i th  DC c i t i e s .  The r e a l  q u e s t i o n  tha . t  i s  
o u t s t a n d i n g  i s  can LDC a f f o r d  s o p h i s t i c a t e d ,  h ig h  t e c h n o lo g y ,  
c a p i t a l - i n t e n s i v e  s u b s t i t u t e s  f o r  t r a v e l ?
This  d i s s e r t a t i o n  has  examined t h e  t r a n s p o r t  prob lems o f  one 
LDC c i t y ,  Bombay. I t  has  shoim t h a t  i t s  s p e c i a l  problems 
a r i s e  as a r e s u l t  o f  a d i s t i n c t i v e  g e o g r a p h i c a l  s i t e  and 
h i s t o r y  of  u rban  development .  In  S c h a e f f e r ’ s t e rm s ,  Bombay 
i s  s t i l l  i n  l a r g e  measure a ’w a lk ing  c i t y ’ , t h e r e  i s  
n o n e t h e l e s s  a s imple b u t  v i t a l  ’ t r a c k s ’ ( r a i l w a y s ) ,  how ever , 
l i t t l e  as  y e t  of  t h e  ’r u b b e r ’ (motor c a r )  which c h a r a c t e r i z e s  
c i t i e s  of  DCs. I t  can be conc luded  t h a t  any v i a b l e  long  te rm 
remedy t o  Bombay’ s t r a n s p o r t  problem r e q u i r e s  an i n t e g r a t e d  
l a n d  use and t r a n s p o r t  p l a n n in g  s t r a t e g y  so t h a t  economic 
a c t i v i t y  i s  l o c a t e d  c l o s e r  t o  where people  l i v e .  Given th e  
dynamic c h a r a c t e r  o f  movement i n  u rban  a r e a s  we must be 
c a r e f u l  t h a t  we do no t  c r e a t e  a ’ c u r e ’ which i s  worse th a n  
t h e  d i s e a s e .
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APPENDIX I
QUESTIOinvAIRE OK USER Pz:RCEPTION OF 
URBAK' TRAi;SPORT FROBLEh^ IK B0I3AY
S e c t io n  1 : Genera l
1 . P r o f e s s i o n / O c c u p a t i o n
A d m i n i s t r a t o r / P r o f e s s i o n a l  LJ  T r a d e r / B u s i n e s s
□  C l e r i c a l  □  O ther
C ]  I n d u s t r i a l / î ’ianual
2 .  Where do you l i v e ?
n  City-Bombay South 
O  Between Bandra and B o r i v l i  
n  Between B o r i v l i  and V i r a r  
EZ) Between K u r la  and Kulund 
O B e t w e e n  Kulund and Kalyan
3. Where do you work?
O  City-Bombay South 
CZI Between Bandra  and B o r i v l i
0  Between B o r i v l i  and V i r a r  
t Z  Between K ur la  and Mulund 
nH Between Kulund and Kalyan ’
4 .  How f a r  i s  your  workplace  from home? ( K i l o m e t r e s )
0-5  5-10  10-15  15-20 20-25 25-30 30-35 35+
□  □ □  □ □ □ □ □
S e c t i o n  2 : Buses
5 . How o f t e n  do you t r a v e l  by bus f o r  each o f  t h e  f o l l o w i n g ?
To and from w o rk /b u s in e s s  . . . . . .  p e r  week
To and from m a r k e t / b a z a r  . . . . . .  p e r  week
For  s o c i a l  and l e i s u r e  ............... p e r  week
O ther  pu rp o s es   p e r  week
6 . How lo n g  do you u s u a l l y  w a i t  f o r  t h e  b u s ?  (K in u te s )
0-5  5-10  10-15  15-20  20-25  25-30  30+
□  □  □  □  □  □  □
7 . How i s  t h e  e x i s t i n g  bus s e r v i c e ?
1 I E x t rem e ly  poor  [ ^ P o o r  [ ~ ~ [ S a t i s f a c to r y
I I Good I [E x c e l l e n t
8 . Wliy do you t r a v e l  by b u s?  ( P l e a s e  number 1 t o  6 i n
o r d e r  o f  im p o r tan ce )
( . . . )  R e l i a b l e  ( . . . )  Convenien t
( . . . )  Cheap ( . . . )  R e a d i ly  a v a i l a b l e
( . . . )  Ctiick ( . . . )  Ho o t h e r  a l t e r n a t i v e
9 . How can t h e  bus  s e r v i c e  be improved? (Kark u p to  3)
EZl Lower f a r e s  C I l B e t t e r  b u s / t r a i n  c o n n e c t io n
I I E x t r a  bus s t o p s  F ]  More f r e q u e n t  s e r v i c e
I I More bus  r o u t e s  [ j  S e p a r a t e  bus  l a n e s
Any o t h e r  ...............................................................................................
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q
□
3
□
4
5 6 7 8
□
10
11 12 13
1
14 15 l b
17 18 I s
10.  v.’hy a r e  t h e  b u s e s  d e l a y e d  on r o a d s ?
( p l e a s e  number 1 t o  8 i n  o r d e r  o f  im p o r ta n c e )
( . . . )  P e d e s t r i a n s  ( . . . )  S c o o t e r s / k o t o r c y c l e s
( . . . )  C y c l i s t s  ( . . . )  Tongas
( . . . )  Rickshaws ( . . . )  Tax is
( . . . )  Buses ( . . . )  Cars & L o r r i e s
T r a i n s  :
11. how o f t e n  do you t r a v e l  by t r a i n  f o r  each  o f  t h e  f o l l o w i n g ?
To and from w o r k /b u s in e s s  ............  p e r  week
To and from m a r k e t / b a z a r  . . . . . .  p e r  week
For s o c i a l  and  l e i s u r e  ............  p e r  week
Other  p u rp o s e s ......................................... p e r  week
12.  How f a r  do you l i v e  from th e  s t a t i o n ?  (K i lo m e t r e s )
0—2“ "g—1 1—2 2—3 3—4 4—5 5+
□  □ □ □ □ o n
13.  Hovf l o n g  do you u s u a l l y  w a i t  f o r  t h e  t r a i n ?  (M inu tes )
0-5 5-10 10-15 15-20 20-25 25-30 30+
a  □  □  □  □  . □  □
1 4 . How i s  th e  e x i s t i n g  t r a i n  s e r v i c e ?
I I E x t rem ely  poor Q P o o r  | | S a t i s f a c t o r y
Good [ ^ E x c e l l e n t
15 . Why do you t r a v e l  by t r a i n ?
( P le a s e  number 1 t o  6 i n  o r d e r  o f  im p o r ta n c e )
( . . . )  R e l i a b l e  ( . . . )  Convenien t
( . . . )  Cheap ( . . . )  R e a d i ly  a v a i l a b l e
( . . . )  Quick ( . . . )  Ho o t h e r  a l t e r n a t i v e
16.  How can th e  t r a i n  s e r v i c e  be im proved?  (Mark up to  3)
O  Lower f a r e s  O  E x t r a  ’f a s t ’ t r a i n s
n I m p r o v e d  t r a i n  s t a n d a r d s  EH) More f r e q u e n t  t r a i n s
0 B e t t e r  p a s s e n g e r  b e h a v io u r  O B e t t e r  s t a t i o n  f a c i l i t i e *  
Any o t h e r  ................................................................................................
S e c t io n  3 : P e d e s t r i a n s
17.  Do you walk m o s t l y  on :
O  F o o t p a t h s  o r  Roads?
18.  The c o n d i t i o n ,  s t a n d a r d  and m a in ten a n ce  o f  f o o t p a t h s  a r e  
[ m E x t r e m e ly  bad  D  Bad I I S a t i s f a c t o r y
[21 Good I I E x c e l l e n t
19 . What a r e  your  r e a s o n s  f o r  n o t  w a lk in g  on f o o t p a t h s ?  
( P l e a s e  number 1 t o  5 o r d e r  o f  im p o r ta n c e )
( . . . )  Harrow ( . . . )  S q u a t t e r / S l u m  D w e l le r s
( . . . )  Poor c o n d i t i o n  ( . . . )  P e d e s t r i a n  Overcrowding
( . . . )  H aw ker /P ed la r  H indrance
Any o t h e r  .........................................................................................................
2 7 7
1 1
11
20
I I
21 22
11
23 24 25
26 27
28 29 30
P
g
g
g
35 36 37
38 39 "40
41 - 42 43
g
g
46 47 48
20.  Do you use the  f o o t b r i d g e  o r  u rderp&ss  a t  major c r o s s i n g s ?  
O  Yes O  ]'Jo
I f  no ,  p l e a s e  g ive  r e a s o n s  ..................................
21.  Are you i n  f a v o u r  o f  a r e a s  r e s e r v e d  f o r  p e d e s t r i a n s  on ly?
O  Yes O l i o
How e l s e  can th e y  be improved?
S e c t i o n  â:  Conclus ion
22.
23.
25.
I ^ o r c e m e n t  o f  r o a d  t r a f f i c  r e g u l a t i o n  i s :
□  E x t rem e ly  bad □  Bad □  S a t i s f a c t o r y
n  Good I I E x c e l l e n t
\û iich  o f  t h e  f o l l o w i n g  cause  t r a f f i c  p rob lem s?
( . . . )  S c o o t e r s / l ’î o t o r c y c l e s( . . . )  P e d e s t r i a n s  
( . . . )  C y c l i s t s  
( . . . )  Rickshaws 
( . . . )  Buses 
( . . . )  H aw kers /P ed la r s
( . . . )  Tongas
( . . . )  Tax is
( . . ' . )  Cars & L o r r i e s
24.  P u b l i c  T ra n s p o r t  S e r v i c e s  f o r  t h e  f o l l o w i n g  a r e a s  a r e :
Poor S a t i s f  a c t o r y Good E x c e l l e n t
Between
Chur chg a te . /V i ra r
□ □ □ □
Between
Bombay VT/Kalyan □
□ □ □
Between E a s t  & 
West Suburbs □ □ □ □
W ith in  Bombay 
South □ ■ □ □ n
T r a n s p o r t  Problems:
( P l e a s e  number 1 t o  8 in  o r d e r  o f  im p o r ta n c e )
Overcrowded b u s e s  and t r a i n s  
High a c c i d e n t  r a t e s  
Road T r a f f i c  c o n g e s t i o n  
Poor s e r v i c e s  
A i r /N o is e  p o l l u t i o n  
Poor road  u s e r  b e h a v i o u r  
P e d e s t r i a n / V e h i c l e  c o n f l i c t  
V eh ic le  c o n f l i c t
Any o t h e r  ...................................................................
( . . )
( . . )
( . . )
( . . )
( . . )
( . . )
( . . )
( . . )
Thank you f o r  your  h e lp .
51
52
53
66
70 71
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S e c t io n -w is e d a i l y  r a i lw a y  s t a t i o n  volume
The Suhurban Syst
and Line Volume 
em in  th e  Bombay M e t ro p o l i t a n  Region
Name o f  S t a t i o n
d u r in g  1978-79
Two--way Volume
S t a t i o n Line
W estern  R ailw ay :
V i r a r 49 ,376 49 ,376
N a l l a  S opara 18 ,374 64,074V asai Road 46 ,401 1 ,0 1 ,4 7 3N aigaon 8 ,015 1 , 05,966
Bhayandar 55 .870 1 , 48,504
M ira Road 5 ,276 1 , 53,158
D a h isa r 52 ,630 1 ,9 6 ,7 9 4
B o r i v l i 4 ,4 6 ,4 4 2 6 ,1 2 ,1 8 8
K a n d iv a l i 1 , 15 ,426 6 ,9 3 ,8 8 2
Mai ad 2 ,3 4 ,4 2 6 8 ,4 4 ,8 6 4
Goregaon 2 ,3 7 ,0 3 7 9 ,8 4 ,7 1 3
J  ogeshw ari 1 , 66 ,985 1 0 , 85,356
A ndheri 5 , 91 ,951 1 4 , 10,055
V i l l e  P a r le 1 , 30 ,471 1 4 , 35,350
S a n ta  Cruz 1 , 80 ,199 1 5 , 13,919
Khar Road 1 , 28 ,832 1 5 , 44,999
Ban d r  a 1 , 79 ,315 1 4 ,6 1 ,3 9 6
Mahim 90 ,749 1 4 , 98,919
Matunga Road 52 ,067 1 5 , 13,296
Dadar 2 , 31 ,072 1 3 , 85,957
E lp h in s to n e  Road 1 , 4 9 ,8 9 4 1 2 , 83,805
Lower P a r e l 1 , 06 ,839 1 2 , 25,476 .
Mahalakshmi 61 ,026 1 1 , 92 ,090
Bombay C e n t r a l  (L o ca l)  95 ,335 1 1 ,35 ,817
G ran t Road 1 ,7 1 ,5 6 1 9 ,9 4 ,2 6 2
C harni Road 1 ,1 3 ,7 4 9 8 , 95,697
M arine L in es 5 5 ,7 4 7 8 , 41 ,598
C hurchgate 8 , 41 ,598
294
/
Name of Station Two-wav Volume
Station Line
Central Railway:
I. Main Line Kalyan to Victoria Terminus:
Kalyan 1 ,39,575 2,63,824
Thakurli 11,469 2,71,873
Dombivli 1,14,567 3,30,906
Diva 4 ,176 3 ,33,480
Mumbra 26,086 3,51,454
Kalva ' 35,624 3,82,274
Thane 3,62,507 6,41,399
Mulund 1,62,297 6,94,598
Bhandup 1 ,38,399 7,79,223
Kanjur Marg 61,362 8,19,463
Vikhroli 1,25,859 8,89,714
Ghatkopar 2,96,872 10,44,598
Vidyavihar 34,513 1 0,49,835
Kurla 2,26,441 11,50,647
Sion 1,02,403 1 1,99,604
Matunga 55 ,320 12,14,990
Dadar 1,91,130 10,18,641
Parel 73,205 9,75,714
Currey Road 62,085 9,64,719
Chinchpokli 62,601 9,38,986
Byculla 1,82,211 8,09,257
Sandhurst Road 38,677 7,74,833
Masjid 45,980 7 ,34,371
Victoria Terminus 7,34,371
II. Kasara-Kalyan Section: ' -
Kasara 1 ,000 1,000
Khardi 929 1,803
At gaon 416 2,153
Asangaon 4,921 6 ,828
Vasind 2,830 9,316
Khadavli 1,870 10,952
Titvala 7 ,469 17,961
Ambivali 17,007 33,362
Shahad 27,979 54,563
Kalyan
/
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